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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

A RESTRICTED LIST OF AIRCRAFT MATERIALS RESEARCH PROJECTS
FOREWORD

This 1list of actlve materials research projects sponsored by the
Government has been prepared by the National Advisory Committee for
Aeronautics and 18 & continuation of a gseries originated by the NACA
Speclal Committee on Materials Research Coordination. The Special
Committee on Materlals Research Coordinstion has been dlischarged,
but certaln of the funcblons formerly assigned to that group are
belng continued by the staff of the Washlington 0ffice of the National
Advisory Comittee for Aeronasutlcs.

This l1st contalns a selected group of projects sponsored by
the Government on materials having applicability to the field of
serongutics, and 1t supersedes a previous publication entitled’ A
Restricted Index of Alrcraft Materlals Research ProJectes Sponsored
by Goverrment Agencles, " dated May 1946. It is distributed to
Government agencies, the slrcraft and related Industrles, to the
producers and fabricators of aircraft materlals, gnd to appropriate
research laboratories in keeplng with the Committee's policy of
encouraging the greatest possible exchenge of research information
within the limlts of security ahd proprletary comnsideratlons.

The obJective of this list of projects is to indicate work
currently in progress, and to eliclt comment from those concermed
with the utllizstion of aircraft materials as to desirable new
proJects or flields for exploration. Because most of these projects
are s8t1ll in progress, few formal reports have been prepared on
them. Therefore, the NACA does not have more detalled Information
on many of the projJects than that which appesrs iIn thils list. The
NACA wlll, however, be glad to cooperate on any requests for

additi’onal information which may be aveilable.

There are inciuded In this list many projects of general
interest to the alrcraft industry regardless of the end use to be
made of the results of the projects. It is felt that research on
materials can have applications in the £ield of aerocnautice even
if it is primarily concerned with & different field. Acknowledgment
is made to the agencles sponsoring the proJects for thelr cooperation
in meking the informatlion in this list avallable.
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This 1lilst should not be considered as a complete statement of
Government sponsored reseerch on aircraft materials, because research
1s continuously being Initiated and completed. Also, some projects
have been omltted because they were not considered of sufficlent
general interest to the aircraft Industry. Further, in the interest
of natlonal securlty some investlgations are malntsined at a higher
classification than 'Restricted," and comsequently are not included
herein. The projects listed herein are elther "Unclassified "
or "Restricted."

The proJects contalned in this 1list are arrenged according to
alphabetical subJject headings. Each proJect 1s listed only once
and will be contained under. that heading which best illustrates the
basic material, process, or end use.

Comnents and suggestions concerning this publication and the
proJects listed hereln are welcome and may be directed to:

National Advisory Commlttee for Aeronautice
1724 F Street, Northwest
Washington 25, D. C.

Attention: Materials Research Coordination

11 L
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ADHES IVES

USE OF ADHESIVES FOR FABRICATION (Uncl.) .
To develop strong, wabterproof seams through the use of high
polymeric composlitlons as bonding agents.
Sponsored by: Offlice of Quartermaster General
Conducted by: Goodyear Tire & Rubbsr Co., Akron, Ohlo

FIELD USE OF ADHESIVES FOR FABRIC REPAIR (Uncl.)
To develop an adhesive compound which will be sulteble as a
bonding agent in the fleld repalr of all Englnesr equipment
manufactured from coated or uncoated fabrics.
Sponsored by: O0ffice of Chief of Englneers
Conducted by: Englneering, Research & Development Laboratory,
Fort Belvolr, Va.

NATURE OF ADHESION AND MECHANISM OF ADHESIVE ACTION (Uncl.)
To obbain a better understanding of the nature of adhesion and the
mechenism of adheslve actlon so that adhesives for use in aircraft
may be formuliated on a more rational basis. The fourfold purpose
is to (1) study bonding techniques, (2} develop suiltable standard
testing procedures for determining the engineering properties of
bonded assemblies, (3) obtain data concerning the englneering
properties of specific bonded assemblies, and (k) to obtain
Information which may be helpful in selecting the systems for the
fundemental studiles.
Sponsored by: Natlional Advisory Committes for Aeronautics
Conducted by: Natlonal Bureau of Standards

PRELIMINARY EXAMINATION OF NEW GLUES FOR METAL AND PLASTICS (Uncl.)
In order that the properties of avallable glues can be known and
to permit comparilson of the adhesives, the laboratory has had a
continuing project for making preliminary examinations of new
glues for metals and plastlcs as they have appeared on the mesrket.
Such preliminary evalustion tests have followed the gluing
technique recommended by the glus manufacturers and Included
determination of the dry Joint strength, the inltlal water
registance, and the softening effect at elevated temperatures.
Eight glues are now included in this study, and 1t 1s planned %o
include new glues as they may be developed and placed on the
market.

Spongored by: Army-Naval-Civil Committee on Aircraft Design
Criteria .

Conducted by: Forest Products La'boratory, Medison, Wis.

SEE——» 1
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EVALUATION OF BOND STRENGTH AT ELEVATED TEMPERATURES - STRUCTURAL

ASSEMBLY CEMENTS (Unclhl
The objective of thle project 1s to obtain data on the effect of

elevated temperatures on the bond strength of metal-to-metal and
metal-to-wood adhesives after exposure of the test specimens for
various lengbths of time from approximately one minute up to one hour.
Sponsored by: Navy Bureau of Aeronsutics
Conducted by: Naval Alr Materilal Center

CORROSION OF PLASTIC BONDED JOINTS (METLBOND)(Unct.)
This proJect covers the determination of the relative corroslion
resistance of 'Metlbond" adhesive bonded Jolnte of eleven alrcraft
metallic materlals.
Sponsored by: U. S. Alr Force
Conducted by: Alr Materiel Commend

PROPERTIES OF JOINTS OF ELEVEN AIRCRAFT METALS BONDED WITH CYCLE-WELD

METAL ADHESIVES (Uncl.)
Determine the effect of salt spray exposure on the shear strength

of lap Jolnts made with cycle-weld adhesive using eleven different
gircraft metalllic materials.

Spongored by: TU. S. Alr Force

Conducted by: Alr Materiel Command

P-61 PLASTIC TAIL BOOMS (Uncl.)
To investigate the applicabllity of sandwlch type of Conlon faces
and low density core materisl, assembled by Metlbond adhesive.
Sponesored by: U. S. Alr Force
Conducted by: Narmco, Inc., San Diego, Calif.

METAL-TO-METAL AND METAL-TO-GLASS ADHESIVES (Uncl.)
To investigate comparable commercial andé experimental materlals .
with & view to determining orlginal properties obtainable and
effects of exposure to extreme temperatures, solvents, and so forth.
Sponsored by: Materlals Branch, Army Ordnance
Conducted by: DPicatinny Arsenal

TEST AND EVALUATION OF RIVETED AND CEMENTED METAL JOINTS (Uncl.)
The obJectlve of this project 18 to determine by test the sirength
rroperties of composlite riveted and cemented Jolints in compsrison
wlth riveted Jolnts and cemented Joints.
Sponsored. by: Navy Bureau of Aeronautics
Conducted by: WNaval Alr Experimentael Station

INVESTIGATION OF ADHESIVES
Teats are being conducted on varlous commercial adhesives for
bonding glass to rubber, for bonding labels, and for other uses.
Sponsored by: Army Chemical Corps
Conducted by: Army Chemical Corps, Edgewood Arsenal, Mad.
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CLEANERS, STRIPPERS, LUMINOUS MATERIALS
AND MISCELLANEOUS COMPOUNDS

TESTING OF AIRCRAFT DEFROSTING FLUIDS (Uncl.)
The obJective of this projJect ls to investigate materials which

mey be used to remove ice fram alrcraft surfaces at temperatures
below -10° C.

Sponsored by: Navy Bureau of Aeronautlics
Conducted by: Naval Research Iaboratory

INVESTIGATION OF NEW REQUIREMENTS FOR STEAM CLEANING COMPOUNDS (Uncl.)
The obJective is to establish a high-temperature stability
requirement in Specificatlion C-152 for the purpose of ensuring
procurement of material sultable for use In fired coll heaters.
Additions and substitutlons of chemicals Including borates for
sllicates will be made to the formula asnd the resulting product
tested for high-temperature stability.

Sponsored by: Navy Bureau of Aeronautlics
Conducted by: Naval Air Material Center

REFLECTION REDUCIRG COATINGS - APPLICATION TO INSTRUMENT COVER
GLASSES (Uncl.)
The obJective of the proJect is to determine the service stablility
of reflection reducing coatings.
Sponsored by: Navy Bureau of Aeronautlcs
Conducted by: HNaval Research ILaboratory

INVESTIGATION OF CORROSION RESISTING FINISHES FOR STEEL AND ALUMINUM
CHEMICAL WARFARE AGENT TANKS (Uncl.)
The obJective of thils proJect 1s to develop satisfactory coatings
for the 1nteriors of slumlnum and steel tanks which will reeilst
the action of chemical warfare agents.
Sponsored by: Navy Buresu of Asronautics
Conducted by: Naval Research Isborstory

INVESTIGATIOK OF RECOVERY OF CRESOL FROM C-86 COMPOUND (Uncl.)

The obJect of thils proJect 18 to determine whether the cresol
ingredients may be satisfsctorily separated from used carbon
stripping solutions.

Sponsored by: Navy Bureau of Aeronsutics

Conducted by: Naval Alr Masterial Center
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FABRICS

POLISH - DEVELOPMENT OF LOW TEMPERATURE STABILITY TEST (Uncl)
The obJect of this project 1s to dsvelop test methods to establish
the low temperature stabllity of pollshes in order that unstaeble
meterials will not be procured.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Alr Material Center

QUALIFICATION TESTING TO ESTABLISH LIST OF ACCEPTABLE MATERIALS UNDER
NEW SPECIFICATION STEAM CLEANER {(Unct.)
The obJective 1s to determlne conformance of samples submlitted to
NavAer Specificatlion C-152 in order to establish qualification as
gatisfactory product.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: WNaval Alr Material Center

LUMINOUS MATERIALS (Unct.)
Research toward the improvement of the lntensity and persistance
of luminous materials, specifically the phosphorescent pigments
for application to dlals and markers.
Sponsored by: Signal Corpes Engineering ILaboratorles
Conducted byt E. I. DuPont de Nemours & Co.

FABRICS

MILDEW RESISTANCE OF TEXTILES (Uncl.)
To prevent loss of mllltary textile materiels from mildew and

organic rot by the most effectlve and economical means.
Sponsored by: OFfflice of Quartermaster General
Conducted by: Quartermsster ILaboratory: Textils Research
Taboretory, Philadelphia Quartermaster Depot

FIRE RESISTANT TREATMENTS OF TEXTILES (Uncl.)
Development of & permanent fire-resistant treatment for clothing,

tentage, and equipage fabrics which wlll prevent afterflame and

limit afterglow.
Sponsored by: O0Fffice of Quartermaster General

Conducted by: Textile Research Laboratory, Philadelphila
Quartermaster Depot '

b W
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FABRICATION METHODS

DEVELOPMENT OF IMPROVED U.S.A.F. TEXTILE MATERIALS (Uncl.)

This project covers: (a) a study of new synthetic textile fibers
such as Fiber A (acrolynltrite polymer), Vinyon N (acrolynitrite-
vinyl chloride copolymer), high tenaclty nylon, and so forth, to
determine thelr sultebility for various U.S.A.F. uses; (b) the
application of new resins.to fabrics to produce lmproved stablility
(shrinkproofing of wool) abrasion resistance, and strength;
(c) the study of insulating properties of various fsbrics and
fibers to lmprove warmth of flying end cold weather clothing; and
(d) the development of sultable costed fabrics to be used Ffor
protective clothlng for personnel handling dangerous rocket fuels,
such as fuming nitric acild.

Sponeored by: TU. S. Alr Force

Conducted by: Air Msterlel Commsnd

CORDAGE STUDIES (Uncl.)

Studies are beling made of various factors affecting the properties
of cordage. Physlcal properties, chemlcal structure, surface
characterlstlics, dlameter and shape of monofilament are being
investigated as to thelr effect on the strength and resilience of
cordage. Further studies wlll be made of the stresses developed
In various sectlons of the monofilament as the cordage 1s flexed,
twlsted and stretched In an effort to develop fundesmental
principles of deslgn that wlll enable the mamufacturer to maks
tailor-made cordage to meet specific requirement.

Sponsored by: Office of Naval Research

Conducted by: Fabrilcs Research Iaboratorilies

RESILIENCE OF TEXTILES (Uncl.)
In thie research program the factor of resilience in fibers and
its relation to finisghed fabrlcs wlll be studled.
Spongored by: O0ffice of Naval Research
Conducted by: Textile Research Foumdation

FABRICATIOR METHODS

CASTING AND FORGING (Uncl.)
This proJect covers research on casting and forging processes and
techniques on ordnance 1tems, particulariy gun tubes.
Sponsored by: Meterials Branch, Army Ordnance
Conducted by: Watertown Arsenal .

L g 2
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DIE CASTING RESEARCH (Uncl.}
The properties of light metal alloy dle castings have been
investigated only to a' limited extent. This project covers the
investigationa of some German dle cast parts and a German dle
casting machine.
Sponsored by: Materials Branch, Army Ordnance
Conducted by: Frankford Arsenal

DEVELOPMENT OF ELECTRODES FOR WELDING HIGH STRENGTH ALUMINUM
ALLOYS (Uncl.)
The obJective is to investigate the possibllities of developing
an electrode which will deposit a self-aging hligh strength alloy.
Sponsored by: WNavy Bureau of Ships
Conducted by: Naval Research Laboratory

STATIC AND FATIGUE TESTS OF RIVETED JOINTS (Unel,)

To determine the strength, under static loads and alternating
loads of riveted Joints commecting sheets of the newer hilgh
gstrength aluminum and magneaium alloye and to develop a test to
indicate the notch sensitivity of such Joints. To obtain
comparative data on the newer high strength aluminum and magnesium
alloys under statlc and alternating loads and to evaluate the
relative meritas of the several alloys.

Sponsored by: Navy Bureau of Aeronsutice

Conducted by: Naetlional Bureau of Standards

ALUMIRUM WELDING ROD DEVELOPMENT FOR THE MULTI=ARC PROCESS (Unct.)
This prodect is primarlly to develop filler metals of high
strength and of an slectropotentlal such thet the heat-affected
weld zones ars suitably protected against corrosicn.

Sponsored by: Navy Bureau of Aeronautics

Conducted by: Cornell Aeronsutical Laboratory, Buffalo, N. Y.

IRVESTIGATION OF SPOT WELDING OF PLATED LOW CARBON STEELS (Uncl.)
The Investlgation is to obtaln data on the effect of coatings on
the quallty of spct welds of low carbon steels.
Sponsored by: Navy Bureau of Aercnautics
Conducted by: Naval Air Material Center

IRVESTIGATION OF THE BRAZING OF ALUMINUM ALLOY PARTS (Uncl.)
It 1s proposed to determine the possibilitiss of Joining aluminum
alloys by brazing in lieu of other methods.
Sponsored by: Navy Bureau of Aerconautics
Conducted by: Naval Alr Materlal Center

6 L
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DEVELOPMENT OF PROCESS FOR WELDING HIGH STRENGTH ALUMINUM
ALLOYS (Unecl.}
The obJective of this project is to evaluate the sultablillty of
exlsting welding processes using welding methods such as gas, arc,
and arc-In-inert atmospheres or combinations thereof.
Sponsored by: Navy Bureau of Aeronsutics
Conducted by: Naval Research Leboratory

DETERMINATION OF TECHNIQUE FOR SEAM WELDING ALUMIRUM ALLOY (Uncl.)
This project was establisghed to obtaln datas to control the quality
of seam welding process by means of appropriate spscifiled
requirements.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Air Materlsl Center

INVESTIGATIOR OF A METHOD OF DRIVING ALUMINUM ALLOY RIVETS BY
RESISTANCE HEATING AND PRESSURE (Unc¢l.)

The obJjectlve of thls projJect is to determine the sultebllity for
use on naval alrcraft of a method of driving aluminum alloy rivets
by resistance heating and pressure developed by Eastern Alrcraft
Corporation and to determine the advantages of this method as
compared with conventlonal methods of riveting.

Sponsored by: Navy Buresu of Aeronsutics

Conducted by: Naval Alr Materisl Center

TO STUDY FLASH WELDING OF STRUCTURAL ALUMIRUM ALLOYS (Uncl.)
Determine the physlical properties of flash welded Jolnts in heat-
treatable Aluminum alloys which are welded 1n the O temper and
- glven a solutlon heat-treatment after welding. A sufficient
nunmber of Jointe shall be welded and tested to determine whether

or not thils procedure is superlor to flash welding the alloys In
the heat-treated conditlon.

Sponsored by: U. S. Alr Force
Conducted by: Rensselasr Polytechnlc Instltutbe

NEW WELDING AND BRAZING METHODS AND MATERIALS (Uncl.)
This projJect consists of investigating new welding methods, equlp-
ment and materials. Data wlll be obtained which will be used in
the preparation of speclfications and in the design of Joints.
Sponsored by: U. S. Alr Force
Conducted by: Alr Materiel Commeand
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FLUX, SOLDERING (Uncl.)
Regesrch leadling to the develomment of a noncorrosive soldering
flux for universal applicatione sultable for use on fine
wire 38-aWG.
Sponsored by: Signal Corps Engineering Laboratories
Conducted by: Foster D. Snell, Inc.

IMPROVEMENT OF METAL CUTTING TECHNIQUE (Uncl.)
The obJective of these studies 18 to determline the maxImum rate of
metal removeal now possible wilith improved milling cutter deslgns so
as to utillze the full capaclty of the machines. To determine the
factors affecting the cutting of metals, the forces applied during
machining are belng studied as a function of tool design and
cuttling speed. Detalled force-straln and time-force curves taken
on various machine elemsnts are being used in thise Investigation.
Sponsored by: Office of Naval Reasarch
Conducted by: Californla Institute of Technology

HiGH-SPEED MILLING RESEARCH (Uncl.)
The purpose of this investigation is to study methods for
Improving cutting tools and machining technigues for cast ferrous
metals. The milling of cast iron is being investigated by
endeavoring to vary one factor at a time. These factors include:
deslgn, materlal, and heat treatment of the tool; dimenslons of
the cut, cutter gpeed, and work speed; and finally composition
and physical propertles of the materlal belng cut. Further data
ere belng collected on power consumption during milling operatlon,
tool wear, tool life, and surface finish of piece being milled.
Sponsored by: Office of Naval Research
Conducted by: TUnlversity of Michigan

DEVELOPMENT OF HELICOPTER METAL ROTOR BLADES (Uncl.)
Design and fabrication of all-metal rotor blades sultable for the

Model XHJP-1 helilcopter. Blades are to be fabricated of 4130 steel
noge astructure, aluminum alloy frames for the after structure, with
the entire blade covered by 18-8 corrosion-resistant steel, all
attached by Cycleweld bonding.

Sponsored by: Navy Bureau of Aeronautics

Conducted by: Prewltt Alrcraft Company

HIGH STRENGTH ALLOY STEEL ARC WELDING ELECTRODES (Uncl.)
This proJect covers tests of welded Jolnts made with alloy steel
electrodes to obtaln data on the physical properties of the Joints.
Sponsored by: U. S. Alr Force
Conducted by: Air Materiel Command

8 o L
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FERROUS ALLOYS

INVESTIGATION OF PROPERTIES OF STEELS AT INTERMEDIATE
TEMPERATURES (Unel.)

The development of elevated-temperature static and fatigus
propertles of certain high strength materlsls in the rangs of
room temperature to 900° F.

Sponsored by: Navy Buresu of Aeronautlcs

Conducted by: Naval Alr Materlal Center

WELDING OF CORROSION-RESISTING STEELS (Uncl.)

A series of stalnless-steel gpecimens of speclally selected
composltions wlll be arc welded. The specimens will be furnished
to the Nationsal Bureau of Standards for testing end evaluatlon.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Research Laboratory

INVESTIGATION OF HEAT TREATMENTS SUCH AS MARTEMPERING AND
AUSTEMPERING (Unetl.}
It 1s proposed to obtain data on heat treatments such as
mertempering and austempering on which to base requirements Ffor
Including in AN-QQ-H-201t.
Sponsored by: Navy Bureau of Aercnautics
Conducted by: Naval Air Materisl Center

INVESTIGATION OF STABILIZATION OF I8 Cr - 8 NI CORROSION~RESISTING STEEL (Uncl.)
This project was established to determine the factors affecting the
stabilization of 18 Cr - 8 N1 steels possessing titanium and
columbium.

Sponsored by: Navy Bureau of Aeronautlcs
Conducted by: National Buregu of Standards

MECHANICAL PROPERTIES OF METALS AT LOW TEMPERATURES (Unel.)
The determinstlon of tensile propertles of varicus ferrous and
nonferrous metals in the temperature rangs of 100° C to -188° C.
Meterials to be investigated include iron, copper, aluminum,
nickel, brass, Dowmetal, and monel.
Sponsored by: Bureau of Standards
Conducted by: Bureau of Standards

A STUDY OF THE MECHANISM OF THE BORON EFFECT OX THE HARDENABILITY OF
STEEL (Unel.)
This proJect 1g8 & study of varying emounts of boron on the
hardenability and other mechanicel propertlies of steel.
Sponsored. by: Bureau of Stendards
Conducted by: Bureau of Standards

X 9
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"S1ZE EFFECT" ON THE FATIGUE STRENGTH OF SAE 4340 STEEL (Uncl.)
This project covers the determination of the effect of slze of
specimens on the fatigue strength of SAE 4340 steel. Specimens
heve been fabrilcated and tests are underway.
Sponsored by: U. S. Air Force
Conducted by: University of Illinois
STUDY OF THE EFFECT OF |SOTHERMAL HEAT TREATMEKTS ON THE MECHANICAL
PROPERTIES OF STEEL (Unct.)
To make a thorough study of the possibilities of Improvement in
mechanical properties of steels through application of interrupted
cooling and imothermsal treatments.
Sponsored by: U. S. Alr Force
Conducted by: Case Ingtitute of Technology

FATIGUE PROPERTIES OF SAE 4340 STEEL (Uncl.)
This proJect is an Investigation of the effect of overstress in
fatigue on the fatigue 1ife of heat treated SAE L4340 steel.
. Sponsored by: U. S. Air Force
Conducted by: Alr Materlel Command

DETERMINATION OF HARDENABILITY OF LOW ALLOY STEELS (Uncl.)

A modification of the Jominy specimen, the Jominy I specimen,
has been proposed for use with the low hardenabllity steels.
Hardenability tests using both types of specimens will be run on
glx different steels and the results compared. The reproduci-
bility of test results obtalned will be Investigated in cooperation
with the SAE Iron and Steel Subdivision V. Investligstions of other
types of speclmens, of the transformastions and cocling ratea in
the specimens, and of means of calculating hardenability will be
mads, a8 rgcessary.

Sponsored by: U. S. Alr Force

Conducted by: Alr Materiel Commend

FATIGUE STUDIES OF COMMERCIAL SURFACES (Uncl.)
In ordnance applicatlions of ferrous metals subJected to high
gtress, or repeated loading, the effect of surface finish on
fatigue 1ife is of coneiderable importance. The purpcse of this
proJect 1s to study effect of commercial surfaces produced by hot
rolling, forging, cold finishing, vapor blasting, shot peenling,
end so forth, on the fatigue limit of steel plate. '
Sponsored by: Materials Branch, Army Ordnance
Conducted by: Watertown Arsenal

10 . S
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HARDENABILITY OF STEEL (Uncl.)

The purposge of this project 1s a study of the Influence of
alloying elements, carbon content and graln size on hardenablility.
Sponsored by: Materlals Breanch, Army Ordnence
Conducted by: Watertown Arsenal

FRACTURE CHARACTERISTICS OF METALS (Uncl.)
The purposes of thils project are as follows:

a. To gtudy the factors that influence the fracture charac-
teristlics of metals, partlcularly ateel.

b. To study In the initial stages of this research the mechanlem
of temper brittleness, of the transformation that causes
temper brittleness snd the mechanlsm of 1ts effect on the
toughness of steel.

¢. To study those related problems regarding fracture that will
contribute to improving the ductillity of metals with the
understanding that the first improvement may be that of
reducing temper brlittlensss.

Sponsored by: Materials Branch, Army Ordnance
Conducted by: Penneylvania State College

TEMPER BRITTLENESS INVESTIGATIONS AND STUDIES (Uncl.)
This project represents supplementary studies relating specifically
to temper brittleness in steel divided Into the following phases:
a. Development of Improved test for temper brittleness.
b. The effect of composltion on temper brittleness.
¢c. The kinetics of temper embrittlement.
- d. The nature of temper embrittlement.
Spohsored by: Materials Branch, Army Ordnence
Conducted by: Watertown Arsensl

GENERAL RESEARCH AND DEVELOPMENT ON COLD EXTRUSION OF STEEL {(Uncl.)
The purpose of thls projJect is to determine the propertlies that
can be expected using various steel composltione and suxiliary heat
and surface treatments.
Sponsored by: Materials Branch, Army Ordnance
Conducted by: Heintz Manufacturing Company
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THE EFFECT OF TITANIUM AND VANADIUM ON PHYSICAL PROPERTIES AND
WELDABILITY OF HIGH TENSILE STRUCTURAL STEEL. (Uncl.)

Specifications for "High Tensile Steel Plate," of the manganese
vanadium and the manganese-titanium variety, permilt a fairly wlde
variation In composition and properties both of which may affect
the weldability of these types of steel. A study ie belng made
to determine the effect of physlcal properties and of various
compositions on the weldsbllity of these steels.

Sponsored by: Navy Bursau of Ships

Conducted by: Naval Research Laboratory

THE CAUSES OF TEMPER BRITTLENESS IN ALLOY STEELS (Uncl.)

The purpose of thls iInveatigation is to determine the causes of
temper brittlemess In steels. It 1s known that several of the
common alloying elements tend to increase susceptlblility, and that
plain carbon steels do not exhiblt the characteristics of temper
brittleness.

Sponsored by: O0fflice of Navael Remearch

Conducted by: Unlverslty of Califormnla

AN INVESTIGATION OF THE FUNDAMENTAL CRITERIA FOR SELECTING STRUCTURAL
METALS (Uncl.)
The purpose of thls study is to develop criterlsa more rational
than those now in use, for selecting steels and other mestals for
gpeclfic structurel and mechanical applications. These criteria
are to be based upon the relation between physical properties of
the metals as Indicated by small-specimen teste and the behsvior
of gtructural and machine slementd under service conditions.
Sponsgored by: O0ffice of Naval Research
Conducted by: University of Illlnois

EFFECT OF ALLOYING ELEMENTS ON THE IMPACT PROPERTIES OF QUENCHED AND
TEMPERED STEELS (Unclt.)

The principal obJective of this work 1s to establish whether
alloyling elements have any effect on the temperature of transition
from ductile to brittle fracture other than thelr Influence on the
hardenabllity of the steel.

Sponsored by: Office of Naval Research

Conducted by: Armour Ressarch Foundation
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PHYSICAL CHEMISTRY OF STEEL MAKING (Uncl.)
The kinetice of the chemlcal reactions that are involved in the
meking of steel are belng studled. This Includes a determination
of the rates of reaction and the chemlcal species of the reactants
in the slag-metal reactions.
Sponsored by: Offlice of Naval Research
Conducted by: Carnegle Imstitute of Technology

HYDROGEN EMBRITTLEMENT (Uncl.)

In thie investigation the diffuslion of hydrogen through metals is
being studled as a functlon of the mlcrostructure, stress, and
surface characteristics of the metal. The Influence of the
composltion of electroplating baths and addition agents on the
diffusivity of hydrogen through metals 1s belng Investlgated.
Methods of heat treatment to avold hydrogen embrittlement will
be developed.

Sponsored by: Office of Naval Research

Conducted by: Carl A. Zapffe Laboratories

THE EFFECT OF STRAIN ON HARDENING OF STEEL (Uncl.)
This project is an investligation of the functlon of strain In the
austenite-martensite reacdtion. The baslc obJective 1s to provide
fundemental Informstlon which wlill lead to a fuller understanding
of the hardening of steel.
Sponsored by: Office of Naval Research
Conducted byi! Massachusetts Institute of Technology

PHYSICAL CHEMISTRY OF STEEL MAKING (Unci.)

The reaction of I1liquld steel with gases containing steam and
hydrogen wlll be investligated. The reaction of pure molten iron
at temperatures of 3000° ¥ and above will be studled to obtain
more accurate data for the appllication of thermodynamics toc steel-
maeking. The effects of alloy elemsents, namely, venadium and
gllicon, on the reactions wlll then be observed.

Sponsored by: Office of Naval Research

Conducted by: Massachusetts Institute of Technology
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FUNDAMENTAL PROJECTS ON

PROPERTIES OF MATERIALS

RESEARCH ARD DEVELOPMENT OF SUBSTITUTES FOR CADMIUM AND ZINC PLATE (Uncl.)
A literature survey discovered metals other than cadmium and

zinc which showed superior performance with respect to potential
measurements .

This project wlll complete the present work now in progress and
additionael work as follows:,
(1) Accelerated corrosion tests 'wet-dry program."
(2) Measuremente of electrode potentials of other alloysm.
(3) Investigation of electrodeposition of most promising alloys.
Spongored by: U. S. Alr Force
Conducted by: Alr Materlel Command

FUNDAMENTAL PROJECTS ON
PROPERTIES OF MATERIALS

PLASTIC DEFORMATION OF SOLIDS (Uncl.)
This project is an investigation of the mechanlsm of plastic
deformation in metal single crystals. To date the work has
followed two lines: Omne procedure consists of a simultansous
mesavrsement of the logarithmilc decrement at known strain amplitude
end at the initisgl creep rate under known load, end of the
electrical resistance of & pure-metal single crystal. The second
phase has heen directed to the theory that imperfectlons reapon-
gible for plastic flow are produced during & deformation, with
the imperfectlions origlnating at reglons of stress magnification.
Sponscred by: Office of Navel Research
Conducted by: Carnegie Imstltute of Technology

PHYSICS OF METALS (Uncl.)

Thig progrem represgents an Iintensive effort to further the under-
gtanding of the mechanism of deformation 1n metals, and thereby
to lay a sclentific foundation for further improvement 1in the
mechenlical properiles of materials. The approach has been
simultaneously directed along three lines: (a) the macrobshavior
approach, (b) the microbehavior approach, and (c) the atomic
reaction approach.

Sponsored by: Offilce of Naval Research

Conducted by: University of Chicago

1k S
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PROPERTIES OF MATERIALS

DYNAMIC, ELASTIC, AND PLASTIC PROPERTIES OF MATTER (Uncl.)}

This is & study of the dynamic, elastlc, and plastic propertles
of matter. The obJective 18 to Improve experimental methods now
in use and to develop new methods for the Investligation of the
elastic and plasbic properties of solld matter. Materlals to be
Investigated include natural and synthetlc rubber, and various
metals.

Sponsored by: 0OFffice of Naval Research

Conducted by: Cornell University

THEQRETICAL STUDY OF THE APPLICATION OF PHYSICS OF SOLIDS TO AN UNDER-
STANDING OF THE BEHAVIOR OF MATERIALS UNDER STRESS (Uncl.)
A study is being made of the use of rate-process and dlslocation
theory to explain stress-rupture, creep,and fatigue.
Sponsored by: Natlonal Advisory Comlttee for Aeronautics
Conducted by: NACA, Cleveland, Ohlo

THE EFFECTS OF STRESS CONCENTRATION AND TRIAXIALITY ON THE PLASTIC
FLOW OF METALS (Unc

1.2

The purpcocse of thls proJect is to £ind the sgolutlion first for the
distribution of stresses and plastic strains In sinple geometricsl
forms and later for more intricate cases. A determination 1is to
be made as to the effect of the stress state (blaxial and

triaxial), strain gradients, stress concentration, temperature,
strain rate, and size effect.

Sponscored by: O0fflce of Naval Research
Conducted by: Case Inatitute of TPechnology

DIFFUSION IN STRESSED METALS (Uncl.)
It is planned in this program to study the rate of diffusion of
copper atoms through copper, and zinc atoms through zinc when these
metals are placed under simple tension end compression. Measure-
mente of the relationship between diffusion rate and strain within
and beyond the elastlc 1imlt will be made at various temperatures.
Sponsored by: O0fflce of Naval Research
Conducted by: Stevens Institute of Techmology

THE FRACTURE OF METALS (Unci.)
The obJective of this investigatlon is to complete a literature
survey on the factors which determine the ductility of metals in

service. The proposed survey is to cover the dlstributlon of
deformation in structures loaded to failure.

Sponsored by: O0Office of Waval Research
Conducted by: Pennsylvanla State College
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PROPERTIES OF MATERIALS

STRESS AND STRAIN DEVELOPMENT IN PARTIALLY PLASTIC DEFORMED
BODIES (Uncl.

This inves%igation 1s a study of the behavior of metals in the
reglon of strain between elasticlty and full plasticity with
particular emphasis on the states of multlaxial stress. The
effecta of small plastic stralns on reeldusl stresses present in
cylinders before straining, the effect of varlatlons in metal
strength on stresses after small amounts of plastic deformation,
and the effect of stress state on fracture conditions is being
Investigated.

Sponsored by: Offlce of Naval Research

Conducted by: Case Instltute of Technology

THE EFFECT OF ELECTRON SHARING AND INTER-METALLIC COMPOURD FORMATION

ON CORROSION OF METALS (Unct.)

The purpose of this study 1s to further our understanding of how
metals reslst corrosion. An investigation will be made of the
fundamental factors relating to elesctron-sharing and compound
formation in several of the binary end ternary alloys in order
to initiate a sclence of alloying with respect to chemlcal
properties of metel systems.

Spongored by: OFffice of Naval Reseerch

Conducted by: Massachusetts Institute of Technology

STRUCTURE AND SOLUBILITY (Uncl.)

The purpose of this investigation is to examline the structures
of the important metallic carbldes and to determine the phase
dlagrams of a mumber of the binary, and possibly scme ternary,
combinations of carbldes in ordsr to provide a better under-
standing of the baslc principles underlylng such structures and
a better practical utllizatlion of thelr unique properties.

Sponsored by: Office of Naval Research

Conducted by: Massachusetts Institute of Technology

FUNDAMENTAL STUDIES OF CORROSION (Uncl.)
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This study is desligned to develop Information on why metals and
alloys corrode or do not corrcde. The formation of protective
films (passivetion) on most metals makes possible the successful
use of these metals under corroaslive condltlons at normal and
elevated temperatures. Breakdown of these films resulte in
corrosion fallures.



NACA RM No. 8C29 y FUNDAMEMTAL PROJECTS ON
PROPERTIES OF MATERIALS

FUNDAMENTAL STUDIES OF CORROSIOH (Unecl.) (Concl.}

The formasbtion, breakdcwn, and nature of these films formed during
the corrosion of metals at normal and elsvated temperatures is
being investigated including the study of the difference.betwsen
active and paseive resistance, the reason for plt corrosion, the
mechaniem of film formstion, and the molecular and mechanical
structure and poroslty of films. Electron diffraction and X-ray
diffraction technlques are being used.

Sponsored by: Office of Naval Research

Conducted by: Ohlo State University Research Foundation

SPECIAL INVESTIGATION OF THE PLASTIC DEFORMATION OF SINGLE CRYSTALS OF
LEAD OVER A RAHGE OF TEMPERATURE (Uncl.)
To secure stress-strain curves, creep dats, and elastlc constants

for single crystals of pure and commercial lead. These data are
to be obtained over a range of temperatures. The silngle crystals
ere being grown In vacuum by the Bridgman method. Creep data
will be obtained using a Tuckerman optical strain gage with
additlional emplification if i1t 1s feasible.
Sponsored by: National Advisory Committee for Aercnautics
Conducted by: Carnegie Imstltute of Technology

PHOTOELECTRIC WORK FUNCTIONS OF METAL SINGLE CRYSTALS {Uncl.)
A study 1s being made of work functlons of metal single crystals
and of methods for obtaining uncontaminated surfaces. The
research involves: (1) determination of” the work functions of.
metal single crystal facés, both before and after depositiom of
an evaporated film; (2) an examination of the film structure and
surface planes by electron diffraction; and (3) a study of the
closely related problem of the dependence of the work function
of a metal f1lm on the supporting backlng and 1ts correlation wilth
fi1im crientatlion as determined by electron diffraction methods.
Sponsored by: O0ffice of Naval Ressarch
Conducted by: 3Brown Universlty

KINETICS OF REACTIONS IN THE SOLID STATE (Uncl.)

The purpcose of thlie Investigation is to study the mechanism of
reactlons In the golid state by means of radloactive tracers. A
better understanding of the kinetics of dlffusion wlll be obtalned
from meassuremente of surface diffusion coefficlents as well as from
volure diffusion data.

Sponsored by: Office of Naval Research

Conducted by: Carnegie Institute of Technology
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PROPERTIES OF MATERIALS '

DEVELOPMENT OF A RAPID METHOD FOR PREDICTION OF CREEP PROPERTIES OF A
METAL FROM A KHOWLEDGE OF CERTAIN PHYSICAL CHARACTERISTICS (Uncl.)
The fundamentel relatlonships between stress, strain, strain
rate,and tempersture are being studled in conjunctlon with an
Investigation of the prediction of creep bseshavior from the

fundasmental properties of the crystal lattice.
Sponsored by: Office of Naval Reaearch '
Conducted by: Massachusetts Institute of Technology

DETERMINATIOK OF FUNDAMENTAL FATIGUE CRITERIA WITH REFERERCE TO

RANDOM LOADENGS (Uncl.)

To evalugte the relatlve values of the varlous theories concerning
the accumulative effect of randomiy varying stresses, or of the
various methods of representing such rendomly vearying stresses;
to apply the results of thils evaluation to the development of
adequate means for obtaining operatiocnal flight-load data
appllcable to the fatigue problem.
Sponsored by: National Advlisory Committee for Aeronautics
Conducted by: NACA, langley Fleld, Va.

BEHAVIOR OF METALS UNDER REPEATED STRESS (Uncl.)

The obJective of this Investigatlon is to study the behavior of
metals under repeated stress and the factors Influencing fatiguse
strength. Such factors Include state of etress, range of stress,
gtress gradlents, overstressing and undsrstressing, residual
stresses, size effect, straln hardening, temperature, and
metallogrephlc constitution. Analytical studles will be
comblned with a comprehensive lsboratory program lnvolving
metallurglcal factore as well ss stress and gesometry. Small
and full-scele testing will be correlated.

Sponsored by: O0Offlce of Naval Research

Conducted by: University of Illinols

RESEARCH OK THE FATIGUE PROPERTIES OF MATERIALS AND STRUCTURES USED IN
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A IRCRAFT (Unct.)

The development of informastion pertlnent to the estimation of

damage fram repeated stresses. Materlaels to be Investigated
include:

(1) 758-T Alclad sheet
(2) 24sS-T hot-rolled rod or extrusions
(3) SAE 4130 steel ]
More extenslve information on the notch sensltivity of materlals
will be sought and a study wlll be made of appliceatlions of
fundemental principles to composite structures.
Sponsored by: Natlonal Advisory Commlttee Tor Aeronautlcs
Conducted by: Battelle Memorlal Ingtlitute
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HIGH TEMPERATURE MATERIALS
Metallic

INVESTIGATION OF PRECIS.ION CASTING METHODS (Uncl.)

The obJectlve of this proJect is to determine the varlables
aeffecting the properties of preclsion castings and to establlsh
methods for thelr control. Effect of pouring temperature, mold
temperature, and other varlables on the properties of precision
cast high temperature alloys wlll be determlned. A set of
12 percent chrome compressor blades will be made for test in
gervice.

Sponsored by: Navy Bureau of Aeromautics

Conducted by: Navel Research Iaboratory

SERVICE TESTING OF HIGH TEMPERATURE -MATERIALS IN SUPERCHARGERS AND
GAS TURBINES (Uncl.)

The obJective of this project ls to evaluate new high temperatire
materials for Jet englnes umder simulated servlce conditions.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: HNaval Alr Material Center

THEORETICAL STUDIES OF MATERIALS FOR EXTREMELY HIGH TEMPERATURE
APPLICAT[ON ‘(Unecl.)

The obJectlve of this project ia to arrive at one or more funda-
mental workling hypotheses for the behavior of glioys at high
temperatures, as-a preliminary to esteblishing laboratory investi-
gatione at a later date.

Sponsored by: Navy Buresu of Aeronautics
Conducted by: Pennsylvanla State College

TESTING OF HIGH TEMPERATURE MATERIALS (Uncl.
The obJectlve of this project 1ls to obtain the high temperature
properties of heat resisting materlals and to establish the
necegsary equlpment therefor.
Sponsored by: Neavy Bureau of Aeronaubics
Conducted by: Naval Air Materlal Center

EXPLORATION OF THE CHROMIUM-TITANIUM BINARY ALLOYS (Uncl.)

The chromiwm-titanlum glloy system. . will be studied by making a
series of exploratory heats Ffor mstallogrephic examination.
Spongored by: TU. 5. Alr Force
Conducted by: Ohio State Universlty
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STUDY OF INTERGRANULAR DETERIORATION OF 16-25-6 ALLOY AT HIGH

TEMPERATURE (Uncl.) _
The cause of intergranular attack wlll be investigated on

production and laboratory melts.
Spongored by: TU. S. Alr Force -
Conducted by: Ohic State University

STUDY OF STATIC AND DYNAMIC CREEP OF HIGH TEMPERATURE ALLOYS (Uncl.)

The stress-rupture and creep characteristics of the alloys
currently used in gms turbline wheels and buckets willl be determined
when the locading consists of a static tensile load and a super-
imposed cycle of tenslon-compression.

Sponsored by: U. S. Alr Force

Conducted by: Syracuse University

INYESTIGATION OF CONSTITUENTS AND STRUCTURE OF SEVERAL HEAT-RESISTING

ALLOYS FOR GAS TURBINES (Uncl.)
Materials, structures, and constituents are being studied by X-ray

diffraction techniques, electron diffraction, optical microscopy,
and mlcrochemlical enalysis. The X-ray diffraction studles include
structural changes taking place at high temperatures.
Sponsored by: Natlonal Advisory Committee for Aeromauticas
Conducted by: NACA, Cleveland, Ohio

EVALUATION OF HEAT-RESISTING ALLOYS FOR JET-ENGENE AND GAS~TURBINE
APPLICATIONS (C1.)
The objectives of this proJect are: (a) correlation between
laboratory and engine tests with the possibllity of determining
what laboratory teste are important and needed; (b) evaluation
of materiasls for operation at current temperatures and at higher
temperatures than are currently specified; and (c) evaluation of
materials which permlt the conservation of critical alloying
elements without sacrifice in englne performance.
Sponsored by: Natlonal Advisory Committes for Aeronautics,
U. 8. Alr Force, and Navy Bureau of Aeronautics
Conducted by: NACA, Cleveland, Ohio

CREEP OF WMETALS (Uncl.)
The purpose of this proJect 1s to determine the relatlon between
high temperature tensllse propertles and the creep behavior of
metals.
Sponsored by: Materisle Branch, Army Ordnance
Conducted by: Wabtertown Arsenal
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DEVELOPMENT OF ZIRCONIUM ALLOYS (Uncl.)

The project will be directed toward the development of zZirconium
alloys and evaluation of thelr propertles with reference to their
applicabllity to aircraft. Pertlcular emphasis will be placed on
alloys which hgve good high temperature propertles for possible
use on Jet propulsion englnes snd guided mlssiies.

Sponsored by: U. S. Alr Force

Conducted by: Bureau of Mines

DEVELOPMENT OF ISQELASTIC ALLOYS (Uncl.)
The obJect of this projJect 1s to Investigate the elastlclty of a
new alloy system, Fe-Co-Cr, which has been reported to have a
lower thermal coefficient of expansion than Invar. Methods of
working these glloys wlll be developed and the effects of heat
treatment and composition on the value of Young's modulus, torsion
modulus, end thermal expension will be studied. Other physical
properties (magnetic, crystal structure, etc.} will be determined
end correlated wilith expanslion and modulus of.elasticity.
Sponsored by: Office of Naval Reseasrch
Conducted by: Naval Ressarch Laboratory

COMPILATION OF PROPERTIES OF STRUCTURAL MATERIALS AT ELEVATED
TEMPERATURES (Uncl.)
This proJect consists of gathering snd complling data pertinent |
to this subject from AMC, other Government Agenciles, educaticnal
Institutions, and 1ndustrial organizaetions reports. Metalllc
materials, such as eluminum and magnesium base alloys and the
complex alloys of nickel, chromium, cobelt, end lron will be
reviewed. These daba will be complled principally in graphic form.
Sponsored by: TU. S. Alr Force
Conducted by: Air Masteriel Command

FUNDAMENTAL INVESTIGATION OF HEAT RESISTING ALLOYS (Uncl.)

The purpoge of thils study is to determine the metallurglcal and
physical principles governing the behavlior of heat-resistant
elloys, partlcularly cobalt-chromium systems. It will include
in ite general scope: (1) the preparation of phase dlagrams of
alloy systems; (2) effect of fundamental metal propertiles s 8uch
as crystalline structure, grain size, preclpltated phases, and
heat treatment; (3) statistical studies of the effect of chemical
composition of alloy systems; (4) study of factors influencing
the weldabllity; and (5) presentation of englneering test data on
currently known and available heat-reslstant alloys for uss by
engineers to esteblish safe operating limlts for the lncreasingly
high requirements of gas turbine and Jet propulsion service.

Spongcred by: Offlce of Naval Research

Conducted by: Battelle Memorisl Institute
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CEHENTED CHROMIUM BORIDES (Uncl.)

In this Investigation, the equilibrium diagrem for the Cr-B,
Ni-Cr-B, and Co-Cr-B systems will be esteblished. Only those
portions of the dlagram that will be useful in the development
of heat-reslstant materlals will be carefully studied. The
solubility of the chromlum boride compound in nickel and cobalt,
and the physical and mechanical properties of the various
chromium borides will be studied for 1te effect on the behavior
of the cemented compacts at elevated temperatures.

Sponsored by: O0fflce of Naval Research
Conducted by: American Electro Metals Corp., Yonkers, N. Y.

KINETICS OF CORROSION REACTIONS AT HIGH TEMPERATURES (Uncl.)

The obJect of thils proJect is to determine the kinetics of
reactions of metals wlth gases at high temperatures including:
development of suitaeble techniques, determinstion of the order of
the reaction, mechanism of the reactions, and correlation of
heats of vaporizatlon and reaction rate.

Sponsored by: Offlce of Naval Research

Conducted by: Tllinols Institute of Technology

EQUILIBRIUM CONDITIONS IN ALLOY SYSTEMS PERTINENT TO HEAT-RESISTING

ALLOYS (Uncl.)

This project consists of the determination of the followlng in
the Co-Cr-N1 alloy eystems:

. S8colid phases of the system.

« Coexigtence relatlions among the solid phases.

. Liquidus and solidus surfaces.

. Temperatures of nonvarlant equilibria.

. Solid solubilities.

Nature of phase transformatlons.
Sponsored by: National Advisory Committee for Aercnautics
Conducted by: TUniversity of Notre Dame

N\ 0 0

THEORY OF DEFORMATION AND PLASTIC FLOW OF METALS AS APPLIED TO HEAT-
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RESISTING ALLOYS USED IN JET AND GAS TURBINE ENGINES (Uncl.)

Thig project is based on the premise that there 1s a definite need
for metallurgical research which will give understanding of the
causes for wide varlations in the high-temperature properties of
vrought alloys currently used in gas turbines or which may be
required In the future to wlithstand higher operating temperatures.
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THEORY OF DEFORMATION AND PLASTIC FLOW OF METALS AS APPLIED TO HEAT-

RESISTING ALLOYS USED IN JET AND GAS TURBINE ENGINES (Uncl.):&:oncl.)
Work 1s belng conducted on a representative low-carbon alloy,

N155, to determine the effects of varylng the heat treating and
processling procedures. The effects of varying the composition
of the alloying elements and heats willl be studied. Fundamental
metallurgical studies willl be made using chemlcal separatioms,
X-rey diffraction, electron mlcroscope and electron diffraction,
and thermal analyses.

Sponsored by: Natlonal Advisdry Comittee for Aeronsutics

Conducted by: TUnlverslty of Michigan

RESEARCH ON HIGH-TEMPERATURE SHEET MATERIALS (Uncl.)

A development of heat resisting elloys in sheet form which are
superlor to present sheet material in physlcal propertles at
elevated temperatures, appllicable to turbo Jet, rem Jet, rocket,
and other high-temperature uses.

Sponsored by: TU. S. Air Force

Conducted by: Allegheny Ludlum Steel Corporation

INVESTIGATION OF THE EFFECT OF ATMOSPHERE REACTION ON DETERIORATION

OF METALS AT HIGH TEMPERATURES (Uncl.)
The purpose of this Investigation is to seek baslc Information on

etmosphere reactions with metals and the effect of such reactions
on the deterloratlion of metals when stressed at elevated
temperatures. Stress-corrosion tests are being conducted end
metallographic studies are being made to determine the effects of
stress and stmosphere composltion upon the structure of the metal.
Intergranuler weakening of metals gt high tempsratures are being
studied in detail, and tests are being conducted in inert atmos-
pheres and 1ln various envirommental atmospheres in which heat-
resisting glloys are commonly used-.

Sponsored by: Office of Naval Research

Conducted by: Stanford University

ZIRCONIUM ALLOY RESEARCH (Uncl.)

A laboratory lnvestlgatlon and research relative to the preparation
and evaluation of zirconium-rich, blnary and ternary, alloys of
tungsten, molybdenum, end nickel. Ieboratory studies wlll be made
of the high-temperature strength properties, chemical corrosion
propertles, physical structure, and workabllity of the most
promising alloys. Evaluation of the most promising alloys by
tensile, creep, and fatigue testlng wlll be conducted by the Alr
Materiel Command.

Sponsored by: UT. S. Air Force

Conducted by: Alr Materiel Command
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Ceramic

GRAPHITE AND SILICON CARBIDE MIXTURES (Uncl.)
Ceramic bodles are belng developed far use as gas turblne

components and utlilizing: graphlite and sllicon carbide mixtures;
fuged alumina and silicon cerblde; euhedral corundrum and clay;
kyanite, clay, and topaz; clay and saluminum metal; zirconla and
aluminum metal; fused aluminum metal; fused alumina end lumnite
cement; and beryl type bodies. Studies of ceramic coatings used
in high temperature areas Include: heavy metal silicate types
for varlous alloys, and measirement of heat transfer, reflectance,
and emieaivity characterlstica.

Sponscored by: TU. S. Alr Forces

Conducted by: New York College of Ceramics

METAL BONDED OR CEMENTED REFRACTORY OXIDES, SILICATES, AND CARBIDES (Uncl,)

Ceramic compoeltions for gas turbine blades are belng developed to
achleve longer life and higher operating temperatures with studies
of: metal bonded or cemented ceramic oxides, silicates, and
carbides; the metal bonded speclmens made by the powder metallurgy
technique and by vapor phase impregnation and/or caplllary
intrusion. of the molten metallic phase lnto pre-fired ceramic
bodles. The applicatlon of ceramic coatings to rotor blades is
aleo being studled. Investigatlion of ceramlc materials for
combustlion chamber liners Include: eclid ceramic segmental rings;
metal wire relnforced ceramic coatings; and ceramlc coatings, with
emphasis on metal-bonded ceramic types. Ceramlc coatings and solid
bodies are being applled to obtain rocket motors that will with-

gstand temperatures of 5300° F and 350 psl pressure for l% minutes

or longer. Physical data are being compiled on promising ceramic
materials now known and a ceramlc gas turbine rotor is belng
deslgned.

Sponscored by: U. S. Alr Forces

Conducted by: Ohio State University Research Foundation

PROPERTIES OF SPECIAL COMBINED OXIDE REFRACTORIES (Uncl.)

The long rangs objective is to develop new ceramic compositions
for increasingly severe conditicns. Phase relations, mechanical
propertles, thermal expansion, and electrical properties will be
studled for additional binary and ternary combinations of the
relatively common oxides. Further, the effect of small quantities
of added oxides on previcusly studied systems will be investigated,
including the effect of the so-called rere earths.

Sponsored byt Office of Naval Resgearch

Conducted by: National Bureau of Standards
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FUNDAMENTAL “STUDY OF CORDIERITE. iUncl «)
In this project fundamental phase studles are belng made on all
of the two phase heterogeneous systems which have cordierlte as
a common member in the termary system (Mg0,A1503,S102). Accurate
measurement of the coefficient of expamsion, thermal conductivity,
thermal shock behavior, and electrical properties are to be made.
Sponsored. by: O0Office of Naval Research
Conducted by: Bureau of Mines

FUNDAMENTAL STUDIES OF CERAMIC MATERIAI;S (Unel.) ]

This research is directed toward the determination of rundamental
data on the properties of ceramic materlals. Attention will be
focused am crystalline bodles of high purity. To begln with,
pure alumina, beryllie and zircon bodles wlll be lnvestigated.
First conselderation will he glven to the followlng properties:
(1) strength at elsvated temperatures, @) resistance to thermsl
shock, and (3) weight per unit volums. Strength will be measured
in bending.

Sponsored by: Office of Naval Research

Conducted by: Battelle Memorilal Imstitute

HIGH TEMPERATURE TESTS OF SPECIAL CERAMICS (Unct.)
The purpose of this work la to obtaln mechanical strength and
creep data on ceramic bodles of the porcelasin type at elevated
temperatures (epecifically at and above 1500° F}, under load in
pure temnsion, for use In the design of gas turbine components.
Sponsored by: National Advisory Commlttee for Aeronautics
Conducted by: Natlonal Bureau of Standards

DEVELOPMENT OF CERAMIC MATERIALS (Uncl.)
Resgearch is belng conducted toward the development of improved
ceramlc materlals with inherently molsture repellant surfaces.
Materiels are to be resistant to severe thermal shock, instan-
teneously cooled from 275° € to 0° C.
Sponsored by: Signal Corps Englneering Laboratories
Conducted by: Rutgerse University

VARIABLE, CERAMIC DIELECTRIC CAPACITORS (Unct.)
Development of materials and processes to produce thin wafers for
capacitors. In exact dimensiens and to be molsture repellant.
Sponsored by: Signal Corps Engineering Iaboratorles
Conducted by: Stupakoff Ceramic & Manufacturing Company
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INJECTION MOLDED CERAMIC PARTS (Unel.)

Research toward the development of a ceramic material and process
whereby this material can be inJection molded: a glazing materilal
which when applied to above materlael wlll meet the requirements of
grade L-5 JAN-I-10. _ _
Sponsored by: Signal Corps Enginesering Laboratories
Conducted by: Stupakoff Ceramic & Manufacturing Company

Combinations

HIGHLY REFRACTORY CERAMIC BODIES AND CERAMIC COATINGS FOR METALS (Uncl.)

This research 1s directed toward the development of highly
refractory ceramlic coatings for metals. Speclal consideration 1s
belng given to: the control of the iron oxidation during heating-—
up perlod, proper thermal expanslon coefficlents, use of metal
flashes or special chemical treatment of the surface of the metal,
uge of speclal nongasesing alloys, suppression of infrared emission,
heat reflecting coatings for areas subJject to heat radiation
lossss, mechanical impregnatlon of coating compositlion into metal
surface, and combining of metal and ceramic materials.

Sponsored byt TU. S. Air Force

Conducted by: University of Illincois

COMPOSITE WING STRUCTURES (Unct.)

To determine the optimum composite ceramic and metal alloy wing
construction for supersonlc flight.

Sponsored by: TU. S. Alr Force

Conducted by: Ohlo State Univereity

CERAMIC AND METALLIC POWDER MIXTURES (Uncl.)
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Thig research is directed toward development JSf ceramic combustion
chambers, liners, and nozzles for speclal rocket motors. The
phases of thls work include studiesa of: oxides, ceramlc and
metallic powder mixtures, carbonacecus materials with or without
metallic powder additions, metal Impregnated ceramlc materlals,
and mixtures, essentlally oxldes &nd/or other compounds.

Sponsored by: U. S. Air Force

Conducted by: Battelle Memorlal Institute
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STUDY OF REFRACTORY METAL COMBINATIONS FOR HIGH TEMPERATURE
APPLICATIONS (Uncl.)

The obJectlive of this project is to Improve and evaluate high
temperature properties of chromium borildes combined with metal
matrices. Methods of" producing chromlum boride crystals and
comblining them into sintered compaots wlith powdered metals will
be studled, paylng close attention to all detells of the process
and possible varlation thereln. Hot pressing will also be used.
Hot hardness tests will be run on the specimens produced and
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warranted.
Sponsored by: Navy Bureau of Aeronautlcs
Conducted by: American Electro Metals Corp.

REFRACTORY, INSULATIKG, PROTECTIVE, CERAMIC COATINGS (Uncl.}

These investigations are concerned with the development of
refractory, lnsulating, protective, ceramlc coatingse for metal.
Based on methods of applicetion, the phases of research are:
electrolytic, electroosmosis, spraying, dipping, vaporlzatilon,
and atomic hydrogen fuslon. Determination of the physical
properties of the coatings includes: adherence, effect on heat
tranemission and tenslle strengbh, thermal shock resistance, and
refractoriness.

Sponsored by: TU. S. Alr Force

Conducted by: Rubtgers Unlversity

SPECIAL MATERIALS COMPOSED OF PURE METALLIC OXIDES (Uncl.)
Investigations are belng conducted leading to the development of

speclal materials composed of pure metalllc oxldes, carbildes,
nitrides, or derivations of metallic oxides and minerals ccmmonly
used in the ceremic industries. These bodles, when formed and
fired in sslected atmospheres, are tested in order to evaluste
their sultability for use under various conditlons of temperature
and temperature change. Ceramlc coatings for metal are alsc being
studied.

Sponsored by: TU. S. Alr Force

Conducted by: Pennsylvanla State College

TERNARY AND QUATERNARY OXIDE SYSTEMS FOR COATIRGS (Unel.)
This research 1s concerned with the development and applicatlon of

ceramic coating for metals. Anslyses are being made of ternary
and quaternary oxldes systems in which caomplete liquid miscibllity
occurs on melting.

Sponsored by: U. S. Alr Force

Conducted by: Armour Research Foundation
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HiGH-FREQUENCY ELEVATED-TEMPERATURE FATIGUE TESTS OF GAS TURBINE
BUCKETS (Uncl.)

This proJect conslists of subJecting gas turbine buckets to high-
frequency (approximately 400,000 cycles per minute) fatigue tests
simulating loading and temperature conditlions reached In service
in order to determine the propertlies of bucket materials under
these conditions.

Sponsored by: U. 8. Alr Force

Conducted by: Adir Material Command

HiGH-TEMPERATURE PROTECTIVE COATINGS FOR METALLIC TURBINE PARTS (Uncl.)
The obJjective of this proJect is to: (a) further develop high

temperature ceramic coatings by design of improved frit compo-
sltions basing further modificatlons upon informatlon so far
obtained 1n the study and seeking the optimumm adJustment of
thermal expanglvity, adhesiveness, refractoriness, continuity,
and duraeblility of the coatings under the condltlons of service;
(b) to carry out further experiments on the variety and content
of materlals for admlixtures with the frit prior to application
of the coatings, observing the effects upon the gbove named
properties; (c) to improve the technlque of using controlled
furnace atmospheres for the firing of coatings on alloys which
would otherwlse oxldize during the firing process sufficlently
g0 as to vitlate the adhesliveness and other properties of the
coatings; (d) to determine pertinent physical and chemical
properties of frits and coatings which will be developed, making
use of such equipment as the interferograph, microscopes, and
furnaces for high temperature treatment; and (e) the application
of selected coatlngs to specimens for subJectlion to service or
glmulated service tests.

Sponsored by: National Advisory Camittee for Aeronautics

Conducted by: Natlonal Bureau of Stendards

PHASE RELATIONS OF METAL-CERAMIC COMBINATIONS (Uncl.)
This research is a study of phase relations in bodles made from
mixtures of ceramlc end metal powders. The following have been
chosen for preliminery study: metals - silicon, aluminum, iron,
chromlium, nickel, mangsnese; ceramic msterlals - alumina, silica,
magnesia, graphite, silicon carbide, zircon, and chromite.
Sponsored by: Office of Naval Research .
Conducted by: New York State College of Ceramics, Alfred
University :
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HYDRAULIC ARD OTHER FLUIDS

.

~IMPROVEMENTS IX FORGING OF GAS TURBINE WHEEL ASSEMBLIES (Unei.)
To develop improved commercial methods of forging grs ‘turbine
whesel assemblies. It 1s hoped to achieve stronger and more
reliable bonds at the Junction of the composite materials, by
forging an integral assembly from a composlte ingot, than are

obtained by the present practice of fuslon welding Junctions in
composlte assemblies.

Sponsored by: TU. S. Alr Force
Conducted by: Canton Drop Forge Company

HYDRAULIC AND OTHER FLUIDS

DEVELOPMENT OF ANTISEIZE AND SEALING COMPOUND FOR USE WITH
OXYGEN (Uncl.)
The obJect of this proJect 1s the development of an sntiseize
and sealing compound sultable for use on oxygen cylinder valves.
Sponsored by: Navy Bureau of Aeronsutics
Conducted by: Naval Alr Materilal Center

DEVELOPMENT OF NONINFLAMMABLE HYDRAULIC FLUID FOR AIRCRAFT USE (Uncl.)
The obJective of thls projJect ls the development of sultable
noninflismmable hydraulic £luld compositions.

Sponsored by: Navy Bureau of Aeronautilcs
Conducted by: Naval Research Iaboratory

INVESTIGATION OF SILICONE FLUID FOR BUBBLE SEXTANTS (Uncl.)
To obtaln fiuld which permlts better operation of Instruments at
low tempersature.
Sponsored by: Navy Buresu of Asronautics
Conducted by: Navael Research Taboratory

INVESTIGATION OF HYDRAULIC FLUIDS, LUBRICANTS, FUELS AND RELATED
MATERIALS {Gnel. 2
study is belng conducted to assemble & background based on solld
experimental facts of lubrication theory and practice so that new
problems may be anticipated and that the ever-changing design
requirements of U. S. Alr Force equipment may be carrled through
without excessive hold-up on particular pleces of equipment.
Sponsored by: U. S. Alr Force
Conducted by: Pennsylvenla State College
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INSPECTION AND TESTING
METHODS

FLUORGCARBONS AS LESS INFLAMMABLE BASE, STOCKS FOR HYDRAULIC FLUIDS AND

LUBR I CARTS (Uncl )
This project covers a general survey of the field of fluorocarbons

in the direction of the development of less inflammable hydraulic
fluids and lubricents.

Spongored by: TU. 8. Alr Force _

Conducted by: Air Materiel Command

LESS lNFLAMHABLE AIRCRAFT HYDRAULIC FLUID (Uncl,)
is project covers the development of a less inflammable

hydraulic fluld for use 1in ailrcraft hydraulic systems. This
projJect conslets of developing an application using the basic
meterials developed under project No. 601-287.

Sponsored by: TU. S. Alr Force

Conducted by: Alr Materiel Command

INSPECTION AND TESTING METHODS

DEVELOPMENT OF SPECIFICATION TEST REQUIREMENTS FOR MAGNETIC PARTICLE

INSPECTION MATERIALS (Unct.)
The obJective of this proJect ims the development of technical

requirements and methods of sampling, Inspectlon and test for
the qualificetlion of megnetic particle lnspection materials, and
the preparation of appropriate specification drafts for coordi-
nation purposes.

Sponsored by: Navy Bureau of Aeronautics

Conducted by: Naval Alr Material Center

DEVELOPMENT OF STANDARDS FOR RADIOGRAPHIC AND FLUOROSCOPIC INSPECTION

OF LIGHT ALLOY CASTINGS (Uncl.)
The obJective of this proJect is to develop X-ray acceptance
standards for castings for use by inspectors.
Sponsored by: Navy Buresu of Aeronautics
Conducted by: Naval Research Laboratory

DEVELOPMENT OF TECHNIQUES FOR SUPERSONIC INSPECTION OF MATERIALS (Unel.)
The obJectlive of thls proJect is the investigetlon of the utlility
of 'supersonic inspesction technlgues as applied to the inepection
of representatlive new and used aircraft parts.

Sponsored by: Navy Bureau of Aeronautilcs
Conducted by: Naval Alr Materlal Center
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INVESTIGATION OF MAGNETIC PARTICLE INSPECTION OF ELECTROPLATED

MATERIALS (Uncl.)
The obJective of this projJect 1s the Inveatligation of the effect

of chromium, nickel, and other electroplates on the efficlency
of magnetic particle 1nspection of plated parts where currently
avalilable data on them are incomplete or lnconclusive.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Alr Material Center

DEVELOPMENT OF TECHNIQUES FOR SPECTROGRAPHIC ANALYSIS OF MAGNES UM
ALLOYS (Uncl.)

This proJect provides for the develomment of new spectrographic
procedures for the guantitative analyslis of certain magnesium
alloys wilth particular emphasis on procedures for the analysis
of heavy metel lmpurities in these aslloys, such as lron and
nickel.

Sponsored by: Navy Bureau of Aeronautics

Conducted by: Naval Air Material Center

DEVELOPMENT OF EQUIPMENT AND TECHNIQUE FOR IDENTITY TESTING (Uncl.)
This proJect provides for the evaluation of avallable equlipment
with speclel emphasis on applicabllity to testing improperly
processed parts already installed In alrcraft. It also provides
for the development of accessory equlpment for speciflic naval
aircraft part testing problems and development of appropriate
testing techniques. .

Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Alr Materlal Center

SPOT CHECKING OF BRIGHT ROTATIONAL FLUOROSCOPY (Uncl.)
This proJect 1s to Investigaste further the method initlated by
the Californie Institute of Technology for the Ilnspectlon,
primarily, of light alloy perts. .
Sponsored by: Navy Bureau of Aeronautice
Conducted by: Naval Ressarch ILaboratory

DEVELOPMENT OF FLUORESCENT PENETRANT INSPECTION TECHNIQUES AND
APPLICATIONS (Uncl.)

The obJective of thls proJect 1s the investigation of new eppli-
catlions where the use of fluorescent inspectlon procedures,
particularly the Zyglo and Magnaglo methods, will improve current
inspection of naval alrcraft partse by both contractors and naval
alr acipivitlies.

Sponsored by: Navy Bureaun of Aeronaubtlics

Conducted by: WNaval Alr Station, Norfolk, Vs.
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METHODS .

DEVELOPMENT OF EQUIPMENT AND TECHNEQUE FOR ENDURANCE TESTING (Uncl.)
This project provides for the develomment, manufecture, and
calibration of endurance testing and accessory equipment and
development of testing techniques and procedures when the above
are appliceble to general investigational work.

Sponsored by: HNavy Bureau of Aeronautlcs
Conducted by: Naval Alr Materlal Center

DEVELOPMENT OF EQUIPMENT AND TECHNIQUE FOR SPECTROGRAPHIC
ANALYSIS (Uncl.)}
This project provides for the development, manufacture, and
calibretion of spectrographic testlng and accessory equipment,
and the develoyment of testing techniques and procedures.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Air Materlal Center

PLASTIC, BOND STRENGTH OF LAMINATES (Uncl.)
To develop & more sultable test method for bond strength of
laminates - using tensile pull perpendicular to laminations.
Sponsored by: Navy Bureau of Ships
Conducted by: New York Naval Shipyard

APPLICATION OF THE ELECTRON MICROSCOPE TO THE STUDY OF AIRCRAFT
MATERIALS (Uncl.)

This project includes placing in opsration, adjustment, and
calibration of an R.C.A. Type EMU-2 electron-microscope and the
development of speclal techniques for the critical examination
and lmprovement of alrcraft materisls.

Sponsored by: U. S. Air Force

Conducted by: Air Materlel Commend

EFFECT OF RAPID LOADING ON THE PROPERTIES OF AIRCRAFT MATERIALS (Uncl.)
This proJect covers equipment to be bullt and a study to be made
by California Institute of Technology to determine the effect of
rete of loading on the elastic limit of 24S-T aluminum alloy,
758-T aluminum alloy, and 4130 steel.

Sponsored by: U. S. Alr Force
Conducted by: California Instiltute of Technology

DETERMINATIOR OF FATIGUE PROPERT!ES OF VARIOUS AIRCRAFT MATERIALS O®
SCHENCK FATIGUE TESTER (Uncl.)
To determine by thls type test the fatigue properties of several
materials (2330 steel, 75S-T aluminum, etc.) and also the effect
of notches on the fatlgue properties.
Spongored by: U. S. Alr Force
Conducted by: Alr Materiel Command
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INVESTIGATION OF ULTRASONIC METHODS OF INSPECTING CEMENTED
JOINTS (Uncl.)
To develop equlipment and methods for nondestructive testing of
Joints assembled wilth adhesives.
' Spongored by: TU. S. Air Force
Conducted by: Goodyesr Alrcraft Corp.

DEVELOPMENT AND EMISSiION SPECTROGRAPHIC PROCEDURES FOR COMPOSITIONAL
AHALYSIS (Uncl.)
This proJect covers the develompment and standardization of
quantitative and composlitional gnalysls procedures by emlgsion
gpectrographlc means.
Sponsored by: TU. S. Alr Force
Conducted by: Alr Materiel Command

SPECTROGRAPHIC METHODS OF STEEL ANALYSIS (Uncl.)}

Spectrographlic analysis of steel 1s used not only s an inspection
test, but as a research tool ln commectlon with Investigatlion of
welding and other problems. The Improvement of existing and
develomment of new techniques wlll advance research in these
flelds and thls proJect covers necesgsary Ilnvestlgatlon to-
accomplish this purpose.

Sponsored by: , Materlals Branch, Army Ordnence

Conducted by: Watertown Arsensl

NONDESTRUCTIVE TESTS OF FERROUS AND NONFERROUS METALS (Unci.)
This proJect covers necessary Investligation end work to determine
the applicability of, and to adapt existing nondestructive test
methods to ordnance problems, end also, where necessary, to
develop sultable test methods for the purpose.
Sponsored by: Materisls Branch, Army Ordnance
Conducted by: Watertown Arsensl

PLAN OF SAMPLING, INSPECTION AHD TESTING OF MOLDED THERMOSETTING
MATERIALS (Uncl.)

Presently specifled procedures for sempling, lnspection, and
testing of molded thermosetting materials are 1lnadequate in that
the procedures are too lengthy, too large an amount of material
is requlred, end the dats developed may not correlate wlth actual
producticn. This project covers work to dsvelop datae to improve
presently speclified procedures.

Sponsored by: Materlals Branch, Army Ordnance

Conducted by: Plcatinny Arsensal
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RELATIONSHIP BETWEEN VARIOUS HARDNESS NUMBERS (Uncl.)
This projJect covere an investigetlon into the relationshilp
between Tukon, Vickers, Baby Brinell, and Rockwell hardnesa
numbers . '
Sponsored by: Materlals Branch, Army Ordnance
Conducted by: Frankford Arsenal

SPECTROGRAPHY, METHODS FOR ANALYSIS OF CERAMIC MATERIALS (Uncl.)
Establishment of methods for the quantitatlve spectrochemical
enalysils of various raw and finlished ceramlc materlals.

Sponsored by: Silgnal Corps Englneering Laboratorles
Conducted by: Applied Research Laboratory

X-RAY STUDY OF FATIGUE DAMAGE (Uncl.)
A study of methods of detecting inclplent fatligue cracks in
ferrous metals.
Sponsored by: Natlonal Bureau of Standards
Conducted by: National Bureau of Standards

FABRIC TESTER (Uncl.)

The development of a fabric tester is belng completed to provide
a nondestructive means whereby the strength of doped fabrics as
commonly used on alrcraft could be determined.

Sponsored by: Clvil Aercnautice Administration

Conducted byt Civil Aeronasutica Development Station

DEVELOPMENT OF TEST METHODS FOR ORGANIC PLASTICS (Uncl.)

To develop improved test procedures for acceptance of organic
plastic materlals that will adequately predlct service performsnce.
Sponsored by: O0Office of Quartermaster Gemeral
Conducted by: Fabrlcs Research leboratory, Boston, Mass.
National Bureau of Standerds, Washington, D. C.

INVESTIGATION OF MECHANISM OF FAILURE OF LIGHT ALLOYS (Uncl.)

The obJective of this project is to complete an experimental
apparatus for observing and photographing, under high megnification,
the behavior of metals while belng subJected to loads at verlous
temperatures, and to make analytical studies on several aluminum
and magnesium alloyes wlth thils apparatus.

Sponsored by: Navy Bureau of Aeronautics

Conducted by: Everett Chapman Laboratories
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LIGHT ALLOYS AND OTHER
RONFERROUS ALLOYS

FRACTOGRAPHY (Uncl.)

Specifically, the work conslsts of a general orienting review of
various metgels and alloys to claseify the reveasling variations
which have slgnificance with regard to the lattice structure and
location of the elements 1n the periodic table. A study is being
conducted on the changes 1n structure throughout several consti-
tutional systems, such as Fe-Si, Bi-Zn, and Bl-Sb.

Sponsored by: Offlce of Naval Research |

Conducted by: Carl A. Zapffe Laboratories

HARDNESS OF METALS AT ELEVATED TEMPERATURES (Uncl.)

This proJect consists of development of a testing machine and
procedures for the determinstion of the hardness of metals at
high temperatures.

Sponsored by: National Bureau of Standards

Conducted by: Natlonsl Bureau of Standards

LIGHT ALLOYS AND OTHER NONFERROUS ALLOYS
Aluminum Base

INVESTIGATION OF CORROSION RESISTANCE OF M-125-T ALUMINUM ALLOY (Res.)

The obJective of this proJect is to evaluate the resistance to
corrosion by tidewater and marine atmosphere exposure of
M-125-T aluminum alloy sheet and extrusions.

Sponsored by: Navy Bureau of Aeronautlcs

Conducted by: Natlonal Buresu of Standards

INVESTIGATION OF METALLURGICAL AND MECHANICAL PROPERTIES OF
R303 ALUMINUM ALLOY (Uncl.)
The obJective of this project is to evaluate the sultability of
the subJect materlal for use In naval asircraft, to obiain data on
the properties of the material for use in establishing design
allowable strength values &nd other design data and for use in
preparation of procurement specificationsa for the material.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Alr Material Center
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NONFERROUS ALLOYS

INVESTIGATION OF ALMAG-55 ALUMINUM ALLOY (Uncl.)

To determine the sultabllity for use in naval aircraft of
Alme g-55 aluminum casting elloy, produced by Acme Aluminum .
Alloys, Inc., and to obtaln Informetion for establishing design
gtrength allowable values and other design data and for preparing
a procurement specification for the masterial.

Sponsored by: Navy Buresu of. Aeronautics

Conducted by: Naval Air Materilsl Center

INVESTIGATION OF THE EFFECTS OF CONTINUOUS EXPOSURE OF LIGHT METAL
ALLOYS (Unci.)
To determine the corroslion rates of aluminum and megnesivm alloys
and structural components used in aircraft, after exposure to the
weather and in the tldewater, under marine conditlons as exempli-
fled by the exposure racks located at the Norfolk Naval Alr
Statlon, Hampton Roads, Va.
Sponscred by: Natlonal Advisory Commlttee for Aeronautics
Conducted by: National Bureau of Standards

EFFECT OF FREQUENCY OF LOADING UPOR THE FATIGUE STRENGTH OF ALUMINUM

ALLOY SHEET (Uncl.)
To determine the effect of varylng the frequency of loading during

each test upon the fatigue strength of aluminum slloy sheet
specimensg, egpeclally of low frequencies.
Sponsored by: Natlonal Advisory Commlttee for Aercnsutilcs
Conducted by: National Bureau of Standards

TESTING OF SPOT-WELDED ALUMINUM-ALLOY PANELS (Urcl.)
To conduct & speclal investlgation on the mechanical properties of
gpot-welded aluminum-~allocy panels whlch were exposed to salt water
and atmospherlic corrosion condltlons by the Bureaun of Standards.
Sponscored by: National Advisory Committee for Aercnautics
Conducted by: Rensselser Polytechnlic Instltute

THE EFFECT OF ALLOYING ELEMENTS ON THE PLASTIC PROPERTIES OF

ALUMINUM ALLOYS (Unci.)
The purpcss of thils investigatlon 1s to study the effects of

alloying elements in solid solution on the "effective stress-
effective strain” curve of specially prepared aluminum alloys.
The obJective is to formulate theories governing the laws of
fracture and plaetic deformation to eld in the development of
aluminum allcys that have high strength and superior. forming
properties. The laws for fracture and the plastic properties
ere being studied in terms of the stomic numbers, atomic radiil,
microstructure, and concentration of forelgn elements.

Sponsored by: OFffice of Naval Research

Conducted by: TUnlversity of Callfornia
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NONFERROUS ALLOYS

INVESTIGATION OF RESISTANCE OF AIRCRAFT MATERIALS AND STARDARDIZED
ASSEMBLIES TO GUN FIRE (Uncl.)

It 1s proposed to establish standard and fundamental test
procedures for evaluating the relative resistance of alrcraft
meterlals and structures to damage by gun fire and to obbain
data on aircraft msterisls using these procedures.

Sponsored by: Navy Bureau of Aeronautics

Conducted by: Naval Ressarch Iaboratory

INVESTIGATION OF THE INTENSITY OF FLASH PRODUCED BY CAL-GOQAP
AMMUNITION ON DIFFERENT AFRCRAFT SHEET MATERIALS (Uncl.)

It is desired to obtain date on the flash characteristlca of
various light alloys when subJjected to gun flre. The materials
beling investlgated are those which could be used in the con-
struction of aircreft gasoline tanks.

Sponsored by: Navy Bureau of Aseronautics

Conducted by: Naval Research Laboratory

EFFECT OF VARIOUS ADDITION AGENTS TOGETHER WITH VARIATIONS OF
MELTING AND POURING TEMPERATURES ON THE GRAIN-SIZE OF CAST

ALUM:,:EUM ALLOYS (Uncl.:‘zt1
is proposed to vestlgate the quantitative effect of

additions of various elements singly or 1ln combinstlon at
various temperatures of melting and pouring, on the grain size
of cast eluminum slloys used by the U. S. Navy. The effecta of
columbium, zirconium, boron, chromlum, molybdenvm, vanadium,
tungsten, cerium, beryllium, and mesngsnese will be studled as a
function of composition and melbing and pouring temperatures.

Sponsored by: Offlice of Naval Research

Conducted by: Bureau of Ordnance, Raval Gun Factory

GRAIN GROWTH IN METALS (Uncl.)
This study includses a fundemental Investigation of grain growth

in metals and alloys, with partlecular emphasis cn aluminum and
magnesium. The graln size will be studled es & function of
annesling temperatuwre and time and also of chemical composition.
ITsothermal grgin growth wlll be Investigated to dstermine the
effect of increasing amounts of Inhlblting agents, such as
manganese, tltanium, and molybdenum.

Sponsored by: Office of Naval Research

Conducted by: Unlversity of Notre Dame
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INVESTIGATION OF THE CORROSION RESISTANCE OF R-303 ALUMINUM ALLOY (Res.}
The obJective of this project 1s to determine the compositlon
and the susceptibility to intergranular and to stress corrosion
of R-303 aluminum alloy as supplied by the manufacturer and
also after reheat treatment.
Sponsored by: Navy Bureau of Aercnaubics
Conducted by: National Bureau of Standards

DEVELOPMENT OF ALUMINUM-BERYLLIUM ALLOYS (Uncl.)
The obJjectlve of thils proJect is to develop aluminum-berylliuvm
bage alloys wlth improved propertles for speciallzed applications
In naval aircraft regquiring the optimum in such properties as
high strength at elevated temperatures, high modulus of elasticlty,
low density, and high coefficient of thermal conductlivity.
Sponsored by: Nevy Bureau of Aeronautics
Conducted by: Armour Research Foundatlion

DEVELOPMENT ALUMINUM ALLOY LANDING GEAR ALEO STRUTS (Uncl.)
Welght saving In an alrplane - development of aluminum alloy
landing gears to replace conventional steel construction.
Sponeored byt Navy Bureau of Aeronsutics
Conducted. by: Grummen Alrcraft Englneering Corporation

INVESTIGATION OF THE PROPERTIES OF M-125 ALUMINUM ALLOY (Res.)
The obJectlive of this proJect is to determine the properties of
an experimental aluminum glloy, M-125, and therewith to aid the
producer in the development of a cammercially produclble alloy
of this type and develop methods of deslgn and fabrication of
ailrcraft assemblies with this type of alloy.
Sponsored by: Navy Bureau of Aeronsutics

Conducted by: Consolidated Vultee Aircraft Corporation,
San Diego, Calif.

DEVELOPMENT OF ALUMINUM ALLOYS FOR ELEVATED TEMPERATURE
APPLICATIONS (Uncl.)

The obJective of this proJect is to develop new aluminum alloys
poesessing improved properties for appllicationg involving
exposure to temperatures in the range 300°-400° C.

Sponeored by: Navy Bureau of Aeronautics

Conducted by: Naval Research Laborstory
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INVESTIGATION OF 75S ALUMINUM ALLOY RIVETS (Uncl.)

The obJectlve of thils proJect is to determine the suitabllity for
use in naval alrcraft of 755 aluminum alloy rivets produced by
the Aluminum Company of Amerlca and to obtain information for
establishing design strength allowable velues and other design
data and for preparing a procurement speclficatlion for the
product.

Sponsored by: Kavy Bureau of Aeronautlcs

Conducted by: Navel Alr Materlisl Center

DEEP DRAWING CHARACTERISTICS OF ALUMINUM ALLOYS (Uncl.)
Complete information is not available regarding the propertlies of
cold worked deep drawn galuminum alloys. The project is for the
purpose of developing data on the properties of sluminum alloys
when subJected to such operatlions.
Sponsored by: Materials Branch, Army Ordnance
Conducted by: Frankford Arsenal

METAL AIRFIELD LANDING MATS, 70,000 POUNKD WHEEL LOAD (Uncl.)
The purpose of this proJect is to develop a transportaeble
emergency landing mat, fabricated from steel, aluminum or
magnesivm alloy which will sustain, for a periocd of one yeer,
the normsl operations of milltary aircraft heving a dual wheel
load of 70,000 pounds or a tlre pressure of 170 psi.
Sponsored by: Office of Chlef of Englneers

Conducted by: Englneering, Research & Development
Laboratory, Fort Belvoir, Va.

MECHANICS OF PLASTICITY FOR COMBINED STRESSES (Uncl.)
This proJect covers the determination of the strength, ductility,

and stress-strain relations in the plastic range for 24S-T aluminum
alloy subJected to comblned stresses.

Spongored by: U. S. Alr Force
Conducted by: Pennsylvanla State College

MECHANICAL PROPERTIES OF METALS AT VERY LOW TEMPERATURES (Uncl.)
This proJect covers the determination of the mechanlcal propertiles
of alrcraft structural materisls over the temperature range from
room temperature down to -250° C.
Sponsored by: UT. S. Alr Force
Conducted by: Ohlo State Universility
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PROPERTIES OF A NEW HIGH TEMPERATURE ALUMINUM ALLOY (Unci.)
To develop aluminum &lloys which can be used at 600° F temperature,
and for use on Jet and rocket engine parts.
Sponsored by: U. S. Alr Force
Conducted by: Alr Materiel Command

COMPRESSIVE TESTS OF PLASTIC BORDED ALUMINUM ALLOY SHEET-STRINGER
COMBINATIONS (Uncl.)
This project consliets of tests of sheet-stringer combinaetions of
aluminum alloy sheet bonded by cycle weld plastic adhesive to

extruded aluminum alloy hat-sectlions and chamnel sections to be
tegted axially in static compression.

Sponsored by: U. S. Alr Force
Conducted by: Alr Materlel Command

FATIGUE CHARACTERISTICS OF SOME ALUMINUM AKD MAGNESIUM ALLOY
FORGINGS (Uncl.)

This proJect covers an Investigation of the comparison of the

fatigue properties of forgings and castings of alrcraft structural
aluminum snd magnesium elloys.

Sponsored by: U. S. Alr Force
Conducted by: Air Materlel Command

DEVELOPMENT OF LIGHT WEIGHT NONCORROSIVE ALLOYS (Uncl.)

Research toward the development of noncorrosive light weight
magnesium end aluminum slloys.

Sponsored by: Signal Corpe Engineering Laboratorles
Conducted by: Lehigh University

TENSILE AND CREEP TESTS ON TWO ALUMINUM ALLOYS (Uncl.)
To determine the tensile astrength at room temperature and at

600° F and the creep strength at three load levels at 600° F
of two speclal sluminum alloya.

Sponsored by: Natlional Advisory Committee for Aercnautics
Conducted by: Battelle Memorlal Ingtitute
GUN FIRE TESTS ON ALUMINUM ALLOY BOXES (Uncl.)

Comparison of firing tests of aluminum alloy boxes and magnesium
boxes.

Sponsored by: U. S. Alr Force
Conducted by: Goodyear Alrcraft Corp.
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NONFERROUS ALLOYS

P-80 ALUMINUM ALLOY WING PANELS (Uncl.)
To investigate thick skin aluminum alloy monocoque structures
and determine their structural efficlency and their stabllity
in a performence alrplane having a high wing loeding.
Sponsored by: U. S. Ailr Force
Conducted by: East Coast Aeronautics, Inc.

Magnesium Base

INVESTIGATION OF EXTRUDED MAGNESIUM ZIRCONIUM ALLOY (Uncl.)

The obJective of thls proJect 1s to obitain e practical evaluation
of the mechanical properties of magnesium-zirconium alloy to
determine its sultability for use In maval aircraft construction.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Nationsl Bureau of Standards

SUSCEPTIBILITY OF MAGNESIUM BASE ALLOYS TO. STRESS CORROSION
- CRACKING (Uncl.)
The obJect of this project is to lnvestigate methodically the
rhenomenon of stress corrosion In magnesium alloys and to
- determine the limits within which these a&lloys can be expected
to function satisfactorily.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: National Bureau of Standards

METALLURGICAL INVESTIGATION OF MAGNESIUM ALLOY WING PANEL
SAMPLES (Uncl.)

The obJective of this program is to evaluate sample sheet and
stringer sectlons from an SNJ magnesium wing panel which has had
extended service life. Tensile tests and fatigue tests wlll be
conducted to obtain date on the stebility of maegnesium alloys
which have been subJected to service normally encountered In a
gtressed structure.

Sponsored by: Navy Bureau of Asronautics

Conducted by: Naval Alr Materlal Center

INYESTIGATION OF MAGRESIUM TUBING FOR METHYL BROMIDE FIRE
EXTINGUISHING SYSTEMS (Uncl.)
It 1s proposed to determine the susceptibility of magnesium
alloy tubing to corrosion when exposed to methyl bromlds.
Sponsored by: Negvy Bureau of Aeronautilcs
Conducted by: Naval Air Materlal Center
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MAGNES UM ALLOY TAIL BOOMS FOR P-61 AIRPLAKES {(Uncl.)
Develoyment of new magnesium alloy (FS-1lh) to determine its
suitebllity as en slrcraft structural material.

Sponsored by: U. S. Alr Force
Conducted by: The Dow Chemlcal Company

P-80 MAGNESIUM ALLOY WING PAHELS (Uncl.)
To develop magnesium alloye and thick skin monocoque construction
and to determine thelr sultabllity for this purpose in a high
performance alrplane having g high wing loading.
Sponsored by: TU. S. Alr Force
Conducted by: East Coast Aeronsutles, Inc.

MAGNESIUM COVER FOR P-5] ELEVATORS (Uncl.)
To determine the sultabllity of magneslium covering for control
surfeces on pursult type slrcrafit in sllevlating ballooning due
to alr loads.
Sponsored by: U. S. Alr Force
Conducted by: The Dow Chemical Company

AT-6 MAGNESIUM WING PANELS (Uncl.)
To investigate the general service characteristics of primary
gtructural parts fabricated of ¥FS-1h magnesium glloy.
Sponsored by: TU. S. Alr Force
Cornducted by: The Dow Chemical Company

A=20 MAGNESIUM WING PANEL .(Uncl.) '
Laboratory and servicg tests of thick skin megnesiuvm wing on
light bombardment type aircraft.
Sponsored by: U. S. Alr Force
C'onq;ucted. by: The Dow Chemicel Company

MAGNESIUM CASTING ALLOYS (Uncl.)
A comprehensive investigation will be made of the magnesium-zinc-

zirconlum and the magnesium-zinc-cerium casting alloys. The
optimum compositlions and heat treatments will be determined and
the alloys evaluated wilth respect to presently used compositions.
An Investigation willlealsc be made of the propertlies of cast
magnesium-cerium alloys.

Sponsored by: TU. S. Alr Force

Conducted by: Air Materiel Command
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L1GHT ALLOYS AKD OTHER
NOXKFERROUS ALLOYS

BERYLLIUM IN MAGNESIUM CASTING ALLOYS (Uncl.)

The effects of the addition of small amounts of beryllium on the

castabllity and physical properties of the common alloys is being
determined.

Sponsored by: U. S. Alr Force
Conducted by: Ailr Materiel Command

NEW MAGNESIUM ALLOYS (Uncl.)

To make avalleble fundsmentel information on whlch to base a
choice of promising magnesium alloy systems for further investli-

gation. The program alms at development of a new and stronger
mggnesium alloy sheet compositilon.

Sponsored by: TU. S. Alr Force
Conducted by: Remnsselaer Polytechnlc Imstltute

HiIGH STRENGTH MAGNESIUM ALLOYS (Uncl.)
The purpose of this proJect is to develop magnesium slloys having
high structural strength and minimum flsmmebllity, that will be
sultable for lending mat febrication or other structures.
Sponsored by: O0Office of Chlef of Englneers

Conducted by: Englneering Research & Development
Laboratory, Fort Belvoir, Va.

SERVICE TESTS - MAGNESIUM ALLOY OUTER WING PANELS (Unct.)
To determine service charascterlistics of magneslium alloy outer wing

ranels installed on SNJ type alrpianes. To obtain data from

gervice tests applicable to magnesium structures in general in
regard to suitablliity for use in navel alrcraft.

Sponsored by: Navy Bureau of Aeronautilcs
Conducted by: Naval Alr Station, Pensacola, Fla.

DEVELOPMENT OF MAGNESIUM ALLOY WING PANELS (Uncl.)

To determine most efficlent magnesium elloy structures.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: The Dow Chemlical Company

DEVELOPMENT OF MAGNESIUM—LITHIUM BASE ALLOYS (Res.)

The obJective of this project 1s to develop magnesium-1ithlium

alloys with propertles superlor on a strength welght basis to
high strength aluminum alloys.

Sponsored by: Navy Buresu of Aeronsutlcs
Conducted by: Mathleson Alkall Works
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DEVELOPMENRT OF MAGNESIUM-CERIUM ALLOYS FOR ELEVATED TEMPERATURE

SERVICE (Uncl.
Tenglle and creep tests are being conducted on magnesium-cerium

based alloys with varying additions of molybdenum, tungsten,
vanadium, strontium, cobalt, mercury, phosphorus, potassium,
and sodium.

Sponsored by: Navy Bureau of Aeronautics

Conducted by: Battelle Memorial Institute

Other

DEVELOPMENT OF DUCTILE TITANIUM ARD HIGH-STRENGTH TITANIUM BASE
ALLOYS (Unct.)
The obJectlive of this proJect 1s to dsvelop and produce ductlle
titanium base slloys wlth physicel and mechanical properties
generally superior to those of titanium produced up to this time.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: P. R. Mallory & Co., Inc.

DESIGN, FABRICATION AND EVALUATION OF TITANIUM ALLOY FLOAT (Uncl.)
It 18 proposed to evaluate presently available ductile titenium
sheet in an aslrcraft structure umder laboratory and actual
operating conditionsg.

Sponsored by: Navy Bureau of Asrorautics
Conducted by: Naval Air Materlal Center

EFFECT OF ALLOYING ELEMENTS ON THE PRESSURE TIGHTNESS OF BRONZE (Uncl.)
A study 1s being undertaken to determine the effect of various
percentages of certaln impurltiles, particularly silicon, on the
pressure tightness of bronze castings.

Spongored by: Navy Bureau of Ships
Conducted by: Naval Research Iaboratory
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ORGANIC COATINGS
Aircraft Finishes

THE PHYSICAL AND CHEMICAL PROPERTIES OF ORGANIC FINISHES (Uncl.)
This research conslsts of a fundemental study of the physical
and chemical propertles of organic finlshes as applied to metel
surfaces, with perticulasr emphasis on the use of modsrn physical
ingtruments. It Includes & study of the interfacial propertles
of these fllms and the surfaces to which they are epplled.
Sponsored by: Offlce of Naval Research
Conducted by: Battelle Memorial TInmstitute

SYNTHESIS OF IMPROVED RESINS FOR USE IN AIRCRAFT FINISHES (Unct.)
The obJective of this proJect is tc develop new resins for
aircraft finishes for Increased service life.

Spongored by: Navy Bureau of Aeronsutics
Conducted by: Brooklyn Polytechnlc Ingtitute

DETERMINATION OF PROCEDURE FOR AERODYNAMIC SMOOTHNESS OF AIRCRAFT
FINISHES (Uncl.)

The obJect of this projJect 1s to determine physical properties
of surfacling materlals requisite for obtalning ssrodynemlically
smooth surfaces and to prepare speclflicatlons for procurement
of these materisls.

Sponsored by: Navy Bureau of Aeronautics

Conducted by: Naval Alr Msterlal Center

DETERMINATION OF WEIGHT OF EXTERIOR FEKISHES ON NAVAL AIRCRAFT (Uncl.)
The obJective 1s to establish the weights of various exterior
finlsh schemeg applled to naval alrcrafi.

Sponsored by: WNWavy Bureau of Aeronautics
Conducted by: Naval Alr Material Center

PREPARATION OF SPECIFICATION FOR SANDING, CUTTEING AND WAXING MATERIALS
AND EQUIPMENT (Uncl.)

The obJect of this project is to determine the physicel propertles
of sanding, cutting, snd waxing materials and types of equipment
necesgary to obtaln maximm efficlency 1ln achieving aserodynamically
smooth exterilor finlshes on naval alrcraft in order to prepare
specifications for procuremsnt.

Sponsored by: Navy Burean of Aeronsuitics

Conducted by: Naval Air Material Center
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TEST OF DU PONT "METALL1-CHROME™ FINISH (Uncl,)
The obJect of this project 18 to evaluate the physical properties
of this material, particuwlerly dursbility, in order to establish
a comparison with standard finiehes.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Air Material Center

QUALIFICATION TEST OF RUBBING MATERIALS FOR PRODUCING AERODYNAMECALLY
SMOOTH SURFACES (Uncl.)
The obJective is to determine conformance to applicable specifi-
catione 1n order to establish qualificatlion as satlafactory
products.
Sponsored by: Navy Bureau of Aeronautlcs
Conducted by: Naval Air Material Cemter

EVALUATION OF IMPROVED RESINS FOR USE [N AIRCRAFT FINISHES (Uncl.)
To establlsh data and procedures for the development, control,
and application of new type resins to organic aircraft finishes.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Alr Material Center

DEVELOPMENT OF IMPROVED TOP COAT FOR USE IN NAVAL AIRCRAFT (Uncl.)
Develop an organic coating consisting of a pigmsnted intro-
cellulose-acrylate base having better weathering characteristics
and asbrasion resistance than Specification AN-L-8 lacquer.

Sponsored by: Navy Bureau of Aeronsutlcs
Conducted by: WNaval Alr Material Center

QUALIFICATION TESTING OF ORGANIC FINESHING MATERIALS (Uncl.)

The obJective is to determine conformance to applicable specifi-
cationa In order to establish qualificatlon as satlisfactory
products .

Sponsored by: Navy Bureau of Aeronautics

Conducted by: Naval Alr Material Center

AN-E~7 ENAMEL (Uncl.)
The cobJective 1s to determine conformemnce to applicable epecifi-

cations in order to emteblish qualification as satlsfactory
product.

Sponsored by: Navy Bureau of Aeronautics

Conducted by: Naval Alr Materilal Center
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TESTS OF VOLATILE-FREE ORGANIC COMPOSITIONS AS FINISHING MATERIALS
FOR AIRCRAFT METALS (Uncl.)
The obJective of thls projJect is to establish a parallel proJject
to assist the Unlverslty of Cincinnatl in prosecution of its work
on the development of a completely nonvolatile fluid organic
finlshing system for alrcraft metals being conducted umder
Contract Noa(s) 8491.

Sponsored by: Navy Buresu of Asronautics

Conducted bv: Navsesl Alr Meteris]l Center
vongucted by: LNaval alr Materlial Lentor

DEVELOPMENT OF VOLATILE-FREE ORGANIC COMPOSITIONS AS FINISHING
MATERIALS FOR AIRCRAFT METALS (Uncl.)
The obJective of this proJject 1s to develop a completely non-
volatile flnid organic finlshing system for alrcraft metals.
Sponsored by: Navy Bureau of Aeronsubtlcs
Conducted by: TUnilversity of Cincinnati

Corrosion Resistant Finishes

INTERIOR COATING FOR HYDRAULIC ACCUMULATORS FOR ARRESTING GEAR AND
CATAPULTS (Uncl.)

The obJect of this proJect is to develop a practicable coating
meterial for the interlor of hydraulic accumulators whlch will
permit use of conventlonally inhibited agueous solutions of
ethylene glycol es the hydreullc fluid wlthout corrosion of the
walls of the vessel.

Sponsored by: Navy Bureau of Aeronautilcs

Conducted by: Naval Alr Materisl Center

QUANTITATIVE TEST METHOD FOR MEASURING PAINT ADHESION (Unci.)

The obJective of thls proJect 1s to develop a quantitative test
method for measuring adhesion of orgemic protective coatings to
alrcraft metal surfaces.

Sponsored by: Navy Bureau of Aerconautics

Conducted by: TUniversity of Cinclmnati

UNDERWATER PAINTS AND ANTIFOULING PIGMENTS (Uncl.)

Currently designed experiments strive to produce basic information
on the functional characteristics of each constituent of an entl-
fouling end antlcorrosive coatling.

Sponsored by: Navy Bureau of Ships

Conducted by: A. C. Frue, Miaml Beach, Fla.
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TESTS OF TEMPORARY PROTECTIVE COATINGS FOR USE ON NAVAL AIRCRAFT (Uncl.)
The obJective 1s the establishment of the rate of removal of
varlous temporary organic coatings from alrcraft by water.

Spongored by: Navy Bureau of Aeronautics.
Conducted by: WNaval Alr Materilal Center

DUAL PURPOSE CORROSION PREVENTATIVE AND STRIPPABLE FILM (Uncl.)
The obJject of this proJect is to develop & transparent preserva-
tive £ilm of the strippable type for preservation of steel
alrcraft components 1n storags.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Alr Material Center

QUANTITATIVE TEST METHODS FOR MEASURING ADHESION OF ORGANIC
PROTECTIVE COATINGS (Uncl.)
The obJective of this project 1s to esteblish & parallel proJect
to assist the Unlverslty of Clnclnnatl in prosecution of its
work on the development of a guantitative test method for

meaguring adhesion of organic coatings to metal surfaces.
Spvonsored by: Navy Bureau of Aeronautics
Conducted by: Naval Air Materilal Center

IMPROVEMENT OF ANTIFOULING PAINT (Uncl.)

The obJective of this project is to improve the formulation of the
exigting finlsh, Specification M-559, for flying boat hull bottoms

to improve 1ts flexlbillity, coating enchorage, and hydrocarbon
reslstance.

Sponsored by:

Navy Bureau of Aerongutics
Conducted by:

Neval Reseerch Laboratory

STUDY OF ELECTRICAL CONDUCTANCE METHOD TO EYALUATE COMPARATIVE
PROTECTION OF ORGANIC PROTECTIVE FILMS (Uncl.)

The obJective of this project 1s to evaluate the electrlcal
conductance method as a procedure for determining physical
propertles of protective coatings such as anticorroslon, water
yermeabllity, and durabllity.

Sponsored by: Navy Bureau of Aeronautics

Conducted byt Naval Alr Materlasl Center
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INVESTIGATION OF APPLICATION OF PHYSICAL METHODS AND MODERN
INSTRUMENTS TO STUDY OF PROPERTIES OF ORGANIC PROTECTIVE
FILMS (Uncl.)
The obJect of thils proJect is to develop new or lmproved testing
methods using the advenced instruments and techniques for the
purpose of determining and predlcting cheracteristics,such as
durability, adhesion, corroslon reslgtance, and 8o forth, in
the shortest posslble time Lo avoid lengthy exposure tests.
Sponsored by: Navy Bureau of Asronautics
Conducted by: Battells Memorial Institute

DEVELOPMENT OF IMPROVED PROTECTIVE SYSTEMS FOR MAGNESIUM (Uncl.)
The obJect of this proJect ls to develop an improved anticorrosion
primer and topcost for magnesium alloys.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Research Isboratory

DEVELOPMENT OF INTERIOR COATING FOR HYDRAULIC ACCUMULATORS FOR
ARRESTING GEAR AND CATAPULTS (Uncl.)

The obJect of thlas project ig to develop a practlicable costing
meterial for the lnterilor of hydrsulic sccumnlators which will
permit the use of conyventlonally inhibited agueous solutions of
oethylene glycol as the hydraulic fluld without corrosion of the
walls of the vessel.

Sponsored by: Navy Bureau of Aeronautlcs

.Conducted by: Naval Research Iaboratory

Fabric Coatings

INVESTIGATION OF HIGH-SOLIDS FINISHES (Uncl.) -

The obJective of this proJect 1s to develop high-s0lids dopes
which can be applled to alrcrzft fabric to permlt a decrease 1in
the number of coats of mabterial applled.

Sponsored by: Navy Bureau of Aeronsutics

Conducted by: Natlonal Bureau of Standards

INYESTIGATION OF STRENGTH OF DOPED AIRCRAFT FABRIC (Uncl.)
The obJect of this project 1s to obbtaln more data of a reliable
character on the strength of doped fabrlie and to correlate tensile
end Mullen tests in order to provide a means of determining the

degree of deterloration of doped fabrlc after various periods of
use on gircreft.

Sponsored by: HNavy Bureau of Aeronautics
Conducted by: Naval Air Material Center
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DETERMINATION OF STRENGTH OF ATTACHMENT OF PREDOPED FABRIC (Uncl.)
The obJect of thils project 18 to determine the possibility of
substituting predoped fabric for stendard fabric on naval
aircraft.

Sponsored by: Navel Bureau of Aeronautics
Conducted by: Naval Air Material Center

DEVELOPMENT OF FIREPROOF FABRIC COATINGS (Uncl.)
The obJect of this work 1s to develop a Ffireproof fabric coating
to be applied over doped fabric surfaces to render them capable
of withstending fires of at lesast 30 seconds durstlon.
Sponsored by: Civil Aeronautics Administration
Conducted by: National Bureau of Stendards

EVALUATION OF DOPE TESTING METHODS (Uncl.)
The obJective 1s to evaluate test methods incorporated in

specifications for dope used by the Royel Canadlen Alr Force.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Air Msterial Center

DEVELOPMENT OF CELLULOSE ACETATE PROPIONATE DOPES. (Uncl.)
The obJective of the project 1s the development of a cellulose
acetate proplonate dope to replace cellulose acetate butyrate
dope in order to obtaln better life and adhesion on fabric.
Sponsored by: Navy Buresun of Aeronautics
Conducted by: Natilonal Bureau of Standards

EVALUATION OF PREDOPED FABRIC FOR USE ON AIRPLANE WING SURFACES (Uncl.)
The obJect of thls proJect lg to determline the pogsibllity of
using predoped fabric on neaval alrcraft.

Sponeored by: Navy Bureau of Aeronsutics
Conducted by: Natlomal Bureau of Standards

INVESTIGATION OF FLAME RESISTANT DOPE (PYROPEX) (Uncl.)
The obJective of thls project ls to determlne posslible advantage

to be obtalned from the use of this material.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Natlonal Bureau of Standards

CELLULOSE~ACETATE~-BUTYRATE AND PROPIONATE RESIN TYPE LACQUER (Uncl.)
The obJective of thls proJect is to develop lacquers which are
compatible with the cellulose-acetate-butyrate dopes employed on
fabric surfaces of aircraft and which can also be applled to
primed metal surfaces in order to eliminate use of two types of
topcoats and two masking operations. |,

Spongored by: Navy Bureau of Aeronautice
Conducted by: Natlonsl Bureau of Standards
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ADHESION OF CELLULOSE-ACETATE-BUTYRATE DOPE TO FABRIC - IMPROVEMENT
OF (Uncl.)

The obJective of this project is to lmprove the adhesion of
cellulose-acetate dope to fabrilec on naval aircraft.
Sponsored by: Navy Bureau of Aeronsutlcs
Conducted by: Naval Air Material Center

TEST OF NITROPROPANE, THINNER, CELLULOSE-ACETATE-BUTYRATE DOPE (Uncl.)

The obJjective of this project 1ls to determlne possible advantages
to be galned by use of this thinner, such as decreased viscoaity,
blushing, and so forth, &nd to debermine the durability and
brittleness of fabrics finlshed with dopes thinned with this
materlal.

Sponsored by:

Navy Bureau of Aerconautics
Conducted by:

Naval Alr Materlsl Center

Fairing Compounds and Miscel laneous

EVALUATION OF FAIRIRG PUTTIES (Uncl.)
The obJectlive 1is to establish the low-tempersature vibration
reglstance of falring puttles.
Sponsored. by:

Navy Bureau of Aeronautlcs
Conducted by:

Rational Bureasu of Standards
EVALUATION OF FAIRING PUTTIES (Uncl.)

The obJective of this project 1s to establish s parsllel prolect
to complement work at Mellon Imstitute on the development of a

Palring putty for use on aircraft exterior surfaces umder a
contract belng processed.

Sponsored by:

Navy Bureau of Aeronautics
Conducted by:

Neval Alr Material Center

TESTS OF AROMATIC FUEL-RESISTANT LACQUER FOR DROP TANKS (Uncl.)
The obJect of thls project 1s to determine optimm materials
and application and draining techniques for lining external
auxéliary fuel tenks wilth the arcmatlc fuel-resistant lacquer,
M-T766.

Sponsored by:

Navy Bureau of Aeronautics
Conducted by:

Kaval Alr Materlal Center

INVESTIGATION OF ORGANIC PROTECTIVE COATINGS (Uncl.)

Part of this project concerns the investlgation of materials for
use as antifogging and anti-lcing compounds on alrcraft windows
Sponsored by: U. S. Alr Forces

Conducted by: Alr Materlel Command
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High Temperature Coatings

INVESTIGATION OF SILICONE PAINTS AS HEAT=-RESISTANT FiNISHES (Uncl. )
The obJective of this projJect 1s to develop a paint vehicle
incorporating sllicones to withstand temperatures between 500 F
and 1000° F.

Sponsored by:

Kavy Bureau of Aeronautics
Conducted by:

Naval Reseasrch laboratory

DEVELOPMENT OF HEAT-RESISTING AIRCRAFT FIRISK (Uncl.)

The obJect is to develop an alrcraft finish providing adequate

protection to steel surfaces exposed to elevated temperature

(approximately 750° F).
Sponsored by:

Navy Bureau of Asronautics
Conducted by:

University of Louisville

DURABLE HEAT-GLAZING SILICONE FOR PROJECTILE COATING (Res.)

To develop a durable slllicone coating material that will not be
affected by sging and cen be appllied to projectiles to preserve
in storage and reduce high temperature effect caused by eir
friction when flred.

Sponsored by: Navy Bureau of Ordnance

Conducted by: Southern Research Institute, Birmingham, Ala.
EYALUATION OF HEAT-RESISTING AIRCRAFT FINISH (Uncl.)

The obJect of this projJect 1s to establlsh a perallel project to
asslst the Unilversity of Loulsville in the prosecutlion of its
work on the development of a heat-resisting finish for protection
of steel components of alrcraft exposed to high temperatures.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Alr Material Center

USE OF PHENOLIC RESIN FOR INDICATOR FOR RECIPROCATING AND TURBO-
JET ENGINES INTERNAL TEMPERATURE (Uncl.)
The obJective of this project is to evaluate phenolic resin
coating as a temperature-indicating finlsh for Intermal parts
of reciprocating and turbo-Jet engines.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: WNaval Alr Material Center

DEVELOPMENT OF IMPROVED EXTERIOR FINISH FOR HIGH~SPEED AIRCRAFT (Unél:)
The obJective of the proJect is to develop an organic coating

which will withstand the conditions encountered at high speeds
in modern naval alrcraft.

Sponsored by:

Navy Bureau of Aeronautlcs
Conducted by:

Naval Air Materlal Center
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Metal Primers

TEST OF MIMAX BLACK PRIMER (Uncl.)
The obJective of this project 18 to determine sny possible
advantages to be galned by use of this material for corrosion
protection of alrcrafi metal surfaces.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Alr Materlal Cent%r

ONE COAT CAMOUFLAGE PAINT (Uncl.)

Research toward the development of & omne coat camouflage paint
with the characteristic of good adhesion to metal surfaces
without previous treatment.
Sponsored by: Signel Corps Englneering Iaboratories
Conducted by: New York University

ZINC CHROMATE PRIMER, WATER EMULSION (Uncl.)

The obJect of this project is to develop a primer applicable
to damp aircraft metel surfaces.

Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Air Masterial Center

PRIMERS FOR USE ON AIRCRAFT STEEL (Uncl.)
The obJective of this project is the development of a primer
for steel aircraft parts having the same (or better) charsac-
teristice of application, thickness,and protection as the zinc
chromate primsr used on aluminum alloy.
Sponsored by: Navy Bureau of Aeronsutlcs
Conducted by: TNaval Alr Materlial Center

PRIMERS FOR FERROUS METALS (Uncl.)
This proJect 1s for the purpose of developing a primer for
light gage steel superior to those currently avallable.
Sponsored by: Materiasls Branch, Army Ordnance
Conducted by: Army Proving Grounds

Rubberized Coatings

TEST OF CHLORINATED RUBBER FINISHING MATERIAL FOR USE ON EXTERIOR
SURFACES OF NAVAL AIRCRAFT (Uncl.)}
The obJjective of this project 1s to determine possible advantages
accruing from the use of flnlshes based on chlorinsted natural or
synthetic rubber.
Sponsored by: Navy Bureau of Aercnautics
Conducted by: Naval Alr Material Center
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PACKAGING, PACKING, PRESERVATION,
AND CORROSION PREVENTIVE COMPOUNDS

PLASTICIZER -~ POLYMER RELATIONSHIP (Uncl.)
The obJect of this projJect 1s to determine the relationship
between the physical properties of polymers, plasticilzers, and
thelr combingtions to indlcate proporitlons requlred to obtaln
optimumm properties. _
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Natlonal Bureau of Standards

'SYNTHETIC RUBBER §N COATINGS (Uncl.)
Thise projJect ie for the purpose of developing new formulations
and evaluating new coatings, and is belng conducted cooperatively
with industry.
Sponsored by: Materlals Branch, Army Ordnance
Conducted by: Frankford Arsenal

PACKAGING, PACKING, PRESERVATION, AND
CORROSION PREVENTIVE COMPOUNDS

ORGANIC CHEMICALS WITH CORROSION INHIBITING PROPERTIES (Uncl.)
The obJective of thls proJect l1ls to evaluste the preservative
propertles of pure organic chemicals.
Sponsored by: Navy Buresu of Aeronautics
Conducted by: Naval Alr Materlal Center

VAPOR PHASE CORROSION INHIBITOR (Uncl.)
The obJective of thls project l1ls to determine the applicabllity
of vapor phase corrosion inhibitor to parts and unlts.
Sponsored by: TNavy Bureau of Aeronautics
Conducted by: Navel Alr Msterlal Center

PREPARATION AND TESTING OF VAPOR PHASE CORROSION (Uncl.)
The obJective of this proJect 1s the preparation and testing of
vapor phasge corrosion inhibitore which are soluble in oil.
Sponsored by: Navy Bureau of Aeronautlcs
Conducted by: Naval Alr Materlal Center
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PACKAGING, PACKING, PRESER-
YATION, AND CORROSION
PREVENTIVE COMPOUNDS

PRELIMINARY EVALUATION OF STRIPPABLE SPRAYAELE PLASTIC COATING
COMBINATIONS FOR THE PRESERVATION OF COMPLETE AIRCRAFT FOR LONG
TERM STORAGE (Uncl.)

The obJect of thils Investigation 1s to determine, Insofar as
practicable from laboratory tests, which of the newer formulation
combinations, both commercisl and experimental, offer the most
promise for the long-term storage of large naval alrcraft.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Air Experimental Station

INVESTIGATION OF THE ELECTREIC HYGROMETER AS A HUMIDITY INDICATOR (Uncl.)

The obJective ia to evaluate the electrlc hygrometer packed into
the package for possible use for determining the relative humidity
in an actual package of materlsl in storasge, and &8 a control unit
for dynamic dehumidification system.

Spansored by: Navy Bureau of Aeronsutics

Conducted by: Navael Alr Materlgl Center

INVESTIGATION OF ENGINE PRESERVATIVE OlL, FILM STRUCTURE (Uncl.)
The obJective 18 to investlgate the possiblilities of enhancing
the stabllity of thin films of preservative oll.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Air Material Center

SOFT FILM, HIGH MELTING POINT COMPOUND (Uncl.)

A transparent thin film preservative compound that will give

satisfactory outdoor exposure protection characteristics and
yet be easlly removable wlth petroleum solvents.

Sponsored by: Navy Bureau of Aeronsutlcs
Conducted by: Naval Alr Materisl Center

CORROSION PREVENTIVE, AFRCRAFT ENGINE COMPOUND (Uncl.)

The obJjective is to develop products designed to glve Improved
preservative characterlstics 1n alrcraft englnes under extended
drain-off conditlons and the establishmsnt of technical require-
ments for a proposed specificatlon for this type of material.
Sponsored by: Navy Bureau of Aeronsutlcs
Conducted by: Naval Alr Materlal Center

PRESERVATIOK OF HULL BOTTOMS WITH LANOLIN AKND BEESWAX MIXTURE (Uncl.)
The obJective of thls proJect 1s to determine the physical and
chemical properties of lanollin and beeswax used for the preser-
vation of seaplsne hull bottoms by the Naval Alr Transport Service.

Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Alr Meterial Center
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YATION, AND CORROSION

PREVENTIVE COMPOUNDS

CORRELATEON OF SALT SPRAY AND HIGH HUMIDITY EXPOSURE TESTS OF
CORROSION PREVERTIVE COMPOUNDS WITH THE AIR MATERIEL COMMAND (Unci.)
The obJective 1s to establish the limilts of varliation in results
‘'on ldentical preservative materisls at the Naval Alr Experimental
Station and Alr Materlel Command.
Sponsored by: RNavy Bureau of Aeronautics
Conducted hy: Naval Alr Material Center

INVESTIGATION AND DEVELOPMENT OF PRESERVATION AND PACKAGING
MATERIALS AND METHODS FOR CUSHIONING AERONAUTICAL PARTS AND
EQUIPMENT PACKED FOR AIR AND SURFACE SHIPMENT (Uncl.)

The obJectlve is to develop the necessary scientific data for
engineering approach toc the problem of designing cushioning for
packaging asronsutical items to prevent damsge during shipment
and storage.

Sponsored by: Navy Bureau of Aeronautics

Conducted by: Naval Alr Materlal Center

PRESERVATION OF PARTS AND EQUIPMENT IN EXTENDED STORAGE (Uncl.)
The obJectlive is to detsrmine, through proper instrumentation of
gtorage contalners and perlodlc observation of the condition of
meterials stored therein, the storage life under kmown conditions
of aircraft materlals and components.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Nayal Alr Msterlal Center

PREPARATION OF ORGANIC CHEMICALS WITH CORROSION INHIBEITING
PROPERTIES (Uncl.)

The objective of this proJject is to prepare pure organlc chemlcals
with corrosion inhiblting properties.

Sponsored by: Navy Bureau of Aeronautics

Conducted by: TUniversity of Maryland, College Park, Md.

METHODS OF DETERMINATION OF MOISTURE VAPOR TRANSMISSION RATES (Uncl.)
The obJective 1s to establish a sclentiflcally reproducible method
of measurement of molsture vapor transmisslon rates, which will

not require excessively costly equipment or especlally trained
personnel.

Sponsored hy: TNavy Bureau of Aeronautics
Conducted by: Naval Alr Material Center
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VATION, AND CORROSION
PREVENTIVE COMPOUNDS

DEVELOPMENT OF UNIFORM METHOD FOR RECORDING VISIBLE DETERIORATION
OF AIRCRAFT MATERIALS (Uncl.)
The obJect of this proJect ls to develop a sultable and practical
stendard method for wse throughout the naval orgsnization In
making visible records of the deterioration on aircraft materials
to be used for report purposes.
Sponsored by: Navy Bureau of Aeronsutlcs
Conducted by: Naval Air Material Center

COCOON TYPE MOISTURE BARRIER FOR AIRCRAFT ENGINES (Uncl.)

Thls proJect covers the development and laboratory testing of
cocooning materials and methods as moisture wvapor barriers and
methods 1n the preservatlon of alrcraeft engines in shipment
and/or storage. :

Sponsored by: U. S. Alr Force

Conducted by: Ailr Materlel Commsnd

CORRELATION OF SALT SPRAY AND HIGH HUMIDITY TESTS WITH NAVAL AIR
EXPERIMENTAL STATION (Uncl.)

The evalustlon of approved corrosion protective compounds is
being conducted by both Naval Alr Experimental Station and
U. S. Alr Force to determine the correlation which may be
obtained in salt sprey end high bumidity tests.

Spongored by: U. S. Alr Force

Conducted by: Alr Materlel Command

INVESTIGATION AND EVALUATION OF SALICYLATES AS POTENTIAL FUNGICIDES
FOR ATRCRAFT MATERIALS (Unci.)
This project being carried out under Natlonal Research Council
as part of an organized program. The U. S. Alr Force portion
of this program, as covered by subJect prodect, 18 concernmed
with the svaluation of sallcylates as potential funglicides.
Sponsored by: T. S. Alr Force
Conducted by: Ailr Materlel Commsnd

DEYELOPMENT OF SUITABLE INTERIOR COATINGS FOR METAL CONTAINERS FOR
PACKAGING CORROSIVE MATERIALS (Unct.)
This proJect covers the development of interior coatlngs
resistant to socdium thioc-sulphate (hypo) during shipment and/or
storage under climstic conditions of high humidity and temperatures
sbove the critical point (118° F).
Sponsored by: TU. S. Alr Force
Conducted by: Alr Materlel Cormand



PACKAGING, PACKING, PRESER- SN NACA RM No. 8c29
VATION, AND CORROSION
PREVENTEVE COMPOUNDS

DEVELOPMENT OF A PERMANENT CORROSION PREVENTIVE ADDITIVE FOR
LUBRICATING OFL (Uncl.)
The purpose of thls proJect is to develop a permsnent corrosion
preventive compound for incorporation inte lubricating oil for
engine operation 1n service activitles being carrled out in
cooperation with Bureau of Asronautics, Navy Depeartment.
Sponsored by: TU. S. Alr Force
Conducted by: Alr Materlel Command

DEVELOPMENT OF A SUPERIOR STORAGE CORROSION PREVENTIVE COMPOUND (Uncl.)
The purpose of this proJect is to develop a permanent compound
Por prevention of corrosion in the storage of aircraft englnes.
Sponsored by: U. S. Alr Force
Conducted by: Air Materlel Command

INVESTIGATION OF THE EFFECTS OF ACTINIC RADIATION ON EXPERIMENTAL
FABRICS (Uncl.)
The purpose of this project 1s to determine the effect of actinic
rays on the degradatlon of alrcraft materials and to attempt %o
obtaln correlation with laboratory sunlight exposure machlnes.
Sponsored by: TU. S. Alr Force -
Conducted by: TNew Mexico State College '

HOT DIPPING (STRIPPABLE FILM) COMPOUNDS. (Unel.)

The use of hot-dipping strippable protective compounds (Speci-

fication JAN-C-149) has valuable use in the packsglng of ordnance

meterial, especially where vislibllity of the part 1s desirable or

where, on arrival at 1ts destination, 1t is removed from the

original exterior packege and placed In a bin or on-a shelf.

Work is In progress to achleve thls obJective.
Spongored by: Materials Branch, Army Ordnance
Conducted by: Army Proving Grounds =~°*

DEHUMIDIFYING PLUGS FOR PRESERVATION OF HYDRAULIC SYSTEMS (Uncl.)
Evaluate uses of dehumidifying plugs for preservation of hydraulic
gystems and determine the required amount of desiccant for
recelver regulators in storage.

Sponsored by: Navy Bureau of Ordneance
Conducted by: Naval Gun Factory
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YATION, AND CORROSION
PREYENTIYE COMPOUNDS
RUBBER, RUBBER CEMENTS, AND
SEALING COMPOUNDS

TROPICALIZATION OF ENGINEERING MATERIAL ARD EQUIPMENT (Res.)
The purpose of this projJect ls to develop setisfactory treatments
for field, depot, and factory applicatlon to render the following .
Corps.of Engineers material and equlpment resistant to tropical
deterioration: electrlical and electronic egquipment, palnts and
protective coatings, fabrics, glass in optlcel instruments, cork,
leather, wood, plastice, and natural and synthetic rubber.
Sponsored by: Office of Chlef of Engineers
Conducted by: Englneering, Research & Development
Laboratory, Fort Belvolr, Va.

MILDEWPROOF ING AGENTS (Res.)
Studies are belng conducted to determine the fermentation
mechanism of varilous fungl in different atmospheres.
Sponsored by: Army Chemical Corps
Conducted by: TUnilversity of Michigan

FUNGUS-PROOFING TREATMENTS FOR QUARTERMASTER ITEMS (Uncl.)
To develop Improved funglcldes, funglclidal formmlstions, chemical
and blologlcel standards for toxicents, and adequate analytical

procedures for evaluating concentrations of toxlcants and related
materials in formulations.

Sponsored by: O0fflce of Quartermaster General

Conducted by: General Isboratories, Phlladelphisa
Quartermaster Depot, and General Laboratories, Jeffersonville
Quartermaster Depot

RUBBER, RUBBER CEMENTS, AND SEALING COMPOUNDS

REVISION OF RUBBER-FOAMED SPONGE SPEC!FICATION AN-R-23a (Uncl.)}

To determine foam and sponge forming propertles tc enable use
for a wide range of cushioning.

Sponsored by: Navy Bureau of Asronautics
Conducted by: Naval Alr Maiterial Center

PREPARATION OF SPECIFICATION FOR GLAZING COMPOUNDS (Uncl.)
Conduct additional tests of odor, plasticity and adhesion on
glazing compounds to evaluate thelr use as cabin gealants. If
adaptable Include both glazing and sealing compounds in one
specification having sultable requirements.
Sponsored by: Navy Bureau of Aeronsutics
Conducted by: Naval Alr Materlal Center
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SEALING COMPOUNDS

INVESTIGATION OF WEATHER RESISTANCE OF SYNTHETIC RUBBERS (Uncl.)
The obJectlive is to esteblish the weather reslstance of synthetlc
rubbers for the purpose of lncorporating suitable requirements in
apecificatlons.

Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Air Material Center

DEVELOPMENT OF SILICONE RUBBER COMPOUNDS OF IMPROVED PHYSICAL
PROPERTIES (Uncl.)
The obJectlve 1s to I1ncrease the strength and set realstance of
siliconse rubber wlthout seriously affecting 1ts high and low
temperature properties. ] ]
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Research Laboratory

DETERIORATION OF RUBBER ITEMS ON AIRCRAFT IN STORAGE AT LITCHFIELD
PARK, ARIZONA (Uncl.)
The obJective of this project ls the determination of the useful
life and rate of deterloration of rubber products Installed on
inactive alrcraft.
Sponsored by: Navy Buréau of Aercnautics
Conducted by: Naval Air Materlal Center

DETERIORATION OF RUBBER ITEMS IN STORAGE AT AYIATION SUPPLY
OFFICE (Uncl.) .
The obJective of the test is to determlne the rate of deterloratlon
of self-sealing fuel cells stored in supply depots in order to
establish the length of time they may be stored and stlll be
usuable.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Air Msterisl Center

INVESTIGATION OF EFFECT OF IMMERSING SYNTHETIC RUBBER IN YARIOUS
FLUIDS (Unct.)
The obJective la to study effects of variouws alrcraft flulds on
synthetic rubbers and recommend uses for which the rubbers are
sultable. :

Sponsored bjﬁ Navy.Bufeau.ofuﬁéronautics
Conducted by: Naval Ailr Materlal Center

CORROSION ACCELERATION PROPERTIES OF SYNTHETIC RUBBER (Uncl.)
The obJectlve is the establishment of the effect of rubber
formulatlions on the rate of corrosion of aircraft materials.

Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Air Material Center
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AND SEALING COMPOUNDS

INVESTIGATION OF LOW TEMPERATURE PROPERTIES OF SYNTHETIC RUBBER (Uncl.)
The obJectlive is to 1lnvestigate the low temperature properties of
various synthetlc rubbers and develop test requlrements more
congistent with the functlions of the materlals at low temperatures.

Sponsored by: Navy Bureau of Aeronautlics
Conducted by: Naval Alr Materlal Center

CORRELATION OF INTEGRAL FUEL TANK SEALING COMPOUNDS (Uncl.)
The obJjectlve 1s the evalustlon of commercially available
elastomseric sealing compoumds for the purpose of procuring en
improved integral fuel tank sealant.
Sponsored by: HNavy Bureau of Aeronautics
Conducted by: Navael Alr Materlal Center

EVALUATION OF SURFACE APPLIED RUBBER PRESERVATIVES (Uncl.)
The obJective of this proJect 1s to develop a surface applied
. rubber preservative which will extend service and storage life
of items fabricated from rubber.
Sponsored by: Navy Bureau of Aercnautlcs
Conducted by: Naval Alr Masterisl Center

METHODS FOR TESTING ELASTOMERIC MATERIALS (Uncl.)
The obJsctive of this project 1s to provide improved test
methods for rubber products.
Sponsored by: Navy Bureau of Aeronautics 1
Conducted by: Naval Alr Materiael Center

WATER DISPERSED THIOKOL INTEGRAL FUEL TANK SEALANTS (Uncl.)
The obJective 1s to prepare & specification for water dispersed
Thlokol Integral fuel tank seslants.

Sponsored by: Navy Bureau of Aeronautlcs
Conducted by: Naval Air Materlasl Center

FIRE HOSE, l%-lNCH, 2—%—-INCH, AND 3_?':-mcu SIZES (Uncl.)

To develop an improved fire hose in l%-inch, 2,-2]=-inch, and 3%—111::11

gizes for military use in regions and under conditions in which
standard commsrcial hoge 1s not sulteble. The hose shall be
registant to attack by fungl prevalent In temperate and troplcal
climastes; shall be flexible gt ambient atmospheric temperatures
as low as -T0° F and shall not become sticky at temperatures as
high as 150° ¥; shall be reslstant to deterioratlon from contact
with hydrocarbon compounds such as gasolline and oil.

Sponsgored by: Office of Chlef of Engineers

Conducted by: ZEngineering, Research & Development

Laboratory, Fort Belvoir, Va.
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ARD SEALING COMPOUNDS

DEVELOPMENT OF IMPROVED METHODS AND MATERIALS FOR SEALING AIRCRAFT
“ INTEGRAL TANKS (Uncl.)

To investligate end evaluate materials, designs, and articles
submitted by the industry and to tonduct tests necessary to
establish requirements and determine the suitablility of new
methods and materials.

Sponeored by: U. S. Air Force

Conducted by: Alr Materlel Command

DEVELOPMENT OF SYNTHETIC POLYMERS AND COMPOUNDS (Uncl.)

The U. S. Alr Force portlon of this project 1s concerned wilth
the development and improvemsnt of hydraulic packing mesterials.
Sponsored by: U. S. Alr Force
Conducted by: Battelle Memorial Imstitute

COMPOUNDING OF RUBBER=-LIKE MATERIALS (Uncl.)
This proJect 1s concerned with the compounding of rubber and
rubber-like materlals for specific aepplications, such as packing
meterial for hydraulic Jacks, acid resistance stocks for rocket
seals, ozone resistant stocks for weather stripping, and so forth.
Sponsored by: U. S. Alr Force
Conducted by: Air Materlel Command

DEVELOPMENT OF SELF-SEALING FUEL TANK LINER (Uncl.)
The purpose oFf this project 18 to develop a limer in accordance
with Specification AN-T-49, which shall be seamless, flexlble
at -50° F, and equivalent in ozone resistance to fitting
compounds .
Sponsored by: U. S. Alr Force
Conducted by: TUnited States Rubber Company

AGING OF RUBBER (Uncl.)

The bulk of the material avallable in this fleld deals with
mothods of testing and artificlal aging and is linadequate for
prediction of behevior of vulcanized rubbers under specified
conditions of long term storage. Develomment of sultable tests
for prediction of aging behavior of rubbere 1s necessary to
permit preparation of specifications lnsuring procurement of
rubbers having meximum storage life.

Sponsored by: Materials Branch, Army Ordnarnce

Conducted by: Rock Island Arsenal
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AND SEALING COMPOUNDS

RUBBER AND SYNTHETIC RUBBER RESEARCH (Uncl.)

The obJectlve of this work 1s the develomment of special
_compounds for particular appllications, the study of rubber and
gynthetic rubber as & materlsl, the development and evaluation
of methods of tests, and the fabrication of experimental rubber
items. Compounding studies are made for development of speclal
use rubber.

Sponsored by: Navy Bureau of Ships

Conducted by: Naval Research Laborstory

COAXIAL CABLE FOR LOW TEMPERATURE USE (Uncl.)
Work is bsing directed toward the development of & rubber
compound to meet the requirements of Specificatlon JAR-C-1TA
which will retain its flexibillty at -55° C and which will be
noncontaminating to the primery insulation, polyethylene.
Sponsored by: Signal Corps Engineering ITaboratories
Conducted by: Federsl Telecommunicatlons Laboratory

LOW TEMPERATURE RUBBER (Uncl.)

Resgearch toward the develomment of a low temperature flexible
rubber-like material which will retaln its flexibllity at
-55° C; is Intended for both electrlical and mechanical uses;
must withstand 200° C.
Sponesored by: Signal Corps Engineering Iaboratories
Conducted by: Interchemical Corporatlion

ELASTOMERS SUITABLE AT HIGH AND LOW TEMPERATURES (Uncl.)

This proJect is a study of the effect of structure and method of
polymerization on the physical characteristics of the resulting
elastomers. Emulsion and lonic polymerizatlon of butadlene and
alkyl substituted derlvatlves of butadiene are to be studied.
The aluminum chloride and etherated boron trifluoride polymeri-
zation of isobutylene with vinyl isobutyl ether are also to be
investigated, and new polyemldes are to be prepared. The
obJective of thie project is to obtain elastomsrs with lmproved
high and low temperature characteristics.

Sponsored by: Office of Naval Research

Conducted by: Polytechnic Imstitute of Brooklyn



RUBBER, RUBBER CEMENTS, 4 NACA RM No. 8c29
AND SEALIRG COMPOUNDS -

SANDWICH CONSTRUCTION

STRUCTURE OF HIGH POLYMERS (Uncl.)

Basic research is being conducted on rubber and plastics and a
study of high polymere 1s belng made by prepering rubber
vuleanlizates of known structures. The purpose 1s to gain a
better knowledge of the structure of high polymers 1n order to
develop materials of better quallty, particularly at high end
low temperatures. Physlcal properties such as strength,.flexi-
bility, plastic flow under varlous conditions, dimensional
- recovery, and reslstance to solvents are included in this

gtudy. -

Sponsored by: Office of Naval Research

Conducted by: Goodyear Tire & Rubber Co., Akron, Ohlo

METALS IN PLASTICS (Uncl.)

This proJect 1s an lnvestigation of plastics prepared by the
polymerization of metal-containing monomers. The synthesils

of unseturated organic molecules containing metals 18 to be
attempted.

Sponsored by: Office of Naval Research
Conducted by: Cornell Aeronautical Taboratory

DYNAMIC PROBLEMS OF RUBBER-LIKE MATERIALS (Uncl.)

The purpose of this study is to further our knowledge of the
physical and electrical properties of synbhetic rubber. An
Investigation will be made of the nature of mechanlcal losses
In rubber-like materials and of the dynamic propertiea of such
materlals. :

Sponsored by: Office of Navael Research

Conducted by: Unilversity of Notre Deme

SANDWICH CONSTRUCTION

DEVELOPMENT OF VIBRATIONAL INSPECTION METHOD FOR SANDWICH CON-
STRUCTIONS {(Uncl.)

The obJectlive of this project is the development of a praciical
nondestructive, vibrational method of Inspectlon for locating
defective bonds in sendwlch constructions, such asg Metallite.
Sponsored by: Nevy Bureau of Aeronautics
Conducted by: Naval Research Laboratory
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EFFECT OF ELEVATED TEMPERATURES ON STRENGTH OF METALITE (Uncl.)
The obJective of thle proJject is to determine the effect of

elevated temperatures on certein strength properties of Metalite

sendwich constructlion.
Sponsored by: Navy Bureau of Aercnautics

Conducted by: Naval Alr Material Center

EVALUATION OF LOW DENSITY CORE MATERIALS FOR SANDWICH CONSTRUCTIONS (tnet.)
To evaluate and to promote the development of lighter, stronger,

aend more durable core materlals for sandwlch constructlons.

Sponsored by: Navy Buresu of Aeronautlcs
Conducted by: Naval Alr Experimental Station

EVALUATION OF METALITE PROCESS AND INSPECTION CONTROL (Unet.)
The obJective of thls proJect 1s to evaluate the process and

inspection methods employed in the fabricatlion of Metalite

sandwlch panels.
Navy Bureau of Aeronautics

Sponsored by:
Conducted by: Naval Alr Experimental Station

DESIGN ARD TESTS OF PANELS OF SANDWICH TYPE (Uncl.)
To determine most pramising materials for use in sandwlich con-
struction. To provide data which may be used by deslgners in

designing sandwlch type structures.
Sponsored by: Navy Bureau of Aeronautilcs

Conducted by: Naval Alr Experimental Statlion

INVESTIGATION OF FIBERGLAS LAMINATE (Unci.)
To determine the most promising type of Fiberglas laminates. To
provide design data for use 1n deslgn of sandwich comstruction

utilizing Fiberglas faclng.
Sponsored by: Navy Bureau of Asronautics
Conducted by: Naval Alr Experlimental Station

EVALUATION OF COMPOSITE STRUCTURES (Unel.)
To determine if any appreclable advantage is obtalned by composite
constructions. To determine design data and develop methods of

computing strength for composite constructlon.
Sponsored by: Navy Bureau of Aeronautics

Conducted by: Naval Alr Experimentel Station
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INYESTIGATION OF BEHAVIOR OF SANDWICH STRUCTURES UNDER REPEATED
LOAD AND VIBRATION COMDITIONS AT LOW TEMPERATURES (Uncl.)

To determine the behavior of Metalite structure under repeated
load and vibration conditions at the low temperatures expected
in arctic operations. To acquire data on behavior of sandwich
construction, including various core materlals and adhesives,
to assigt Iin the development of sandwich construction suiltable
for use at subnormal temperatures.

Sponsored by: Navy Bureau of Aeronautics

Conducted by: Naval Air Experimentel Station

DESIGN, CONSTRUCTION, AND TESTS OF FIBERGLAS FINS ARD RUDDERS (tncl.)
Acquire data which will permit the design of such surfaces for
other alrcraft, including guided missiles end pllotless sircrafi.

Sponsgored by: Navy Bureau of Aeronautlcs
Conducted by: Chance Vought Aircraft Divislon

SERVICE TESTS OF METALITE STABILIZERS (Uncl.)
To determine service characteristlcs of Metallte establlizers
installed on model FU4U-4 airplanes, where service 1s essentially
land-based. To determine over-all servlice characteristics of
Metelite structures on naval alrcraft.
Sponsored by: Navy Bureau of Aeronautlcs
Conducted by: Naval Alr Statlon, Jacksonvlille, Fla.

SERVICE TESTS OF METALITE STABILIZERS (Uncl.)
To determine service characteristlics of Metalite stabllizers
installed on model F4U-1 and FAU-4 airplsnes, where service is
esgentially fleet operatlions. To determine over-all service
characterlstice of Metalite structures on navel aircraft.
Spongored by: Navy Bureau of Aeronautlcs
Conducted by: Commsnder Alr Force Paclfic Fleet

DETERMINATION OF DIRECTIONAL STRENGTH PROPERTIES OF FIBERGLAS
LAMINATE (Uncl.)

To obtain data for use in design of Flberglas sandwich con-
struction, thils construction being particularly useful for
radar and radlo antenns housings where such housings ars also
e part of the airplane structure. To obtaln baslc information
which will permit design of plastic structures.

Sponscred by: Navy Bureau of Aeronsutics

Conducted by: Brooklyn Polytechnic Imstitute
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METAL FACED SANDWICH STABILIZER FOR AT-6 (Uncl.)

To investlgate and evaluate metal faced sandwlch construction
using glass fiber honeycamb core and cellular hard rubber core.
Sponsgored by: U. S. Alr Force
Conducted by: - Goodyeer Alrcraft Corp.

P-80 METAL FACED SANDWICH WING (Uncl.)
To investigate and develop metal sendwlch constructlon and to
determine its efficlency and sultabllity as applied to prlmary
alrcraft structures.
Sponsored by: U. S. Alr Force
Conducted by: Xast Coast Asronautics, Inc.

FILLER OF LOW DENSITY MATERIAL FOR HOLLOW STEEL PROPELLER
BLADES (Uncl.)

This project consiste of study and tests of low density materials
to determine thelr suitabllity for use in filling hollow-steel
propeller blades to reduce vibrations of the blade walls. The
physical and chemlcal properties of various materials are being
investigated.

Sponsored by: U. S. Air Force

Conducted by: Battelle Memorlal Institute

MECHANICAL PROPERTIES AT ELEVATED TEMPERATURES OF SANDWICH
CONSTRUCTION (Uncl.)
This proJect covers the determination of the tenslls, compressive,
and shear stress-strain and strength properties, and stress-
rupture and creep characteristlices of sandwlch constructions and
thelr component materlals, at elevated temperatures up to
about 600° F.
Sponsgored by: U. S. Alr Force
Conducted by: Ailr Materlel Command

P-61 TAIL BOOMS OF METAL-FACE SANDWICH CONSTRUCTION (Uncl.)
To determine from tests the sultabllity of this type of con-
struction for P-61 serles alrplanes.
Sponsored by: T. S. Alr Force
Conducted by: Falrchild Engine & Alrplasne Corp.

SHEAR CREEP INVESTIGATION OF PLASTIC SANDWICH CONSTRUCTION MATERIALS
FOR RADOMES (Uncl.)
An investigation of the creep of plastic sandwlch constructions
made with several types of core materlels loaded with the core 1in
shear at room temperature.

Sponsored by: TU. S. Alr Force
Conducted by: Forest Products Laboratory, Madison, Wis.
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BT-15 PLASTIC AFT-FUSELAGE SECTION (Uncl.)
To evaluate honeycomb type of sandwlch construction in laboratory
and service tests. '
Sponsored by: U. S. Air Force
Conducted by: Libbey-Owens Ford Glass Co.

FLOORING TEST PROGRAM (Uncl.)
To obtaliln experimental results on new types of cargo floors which
are comparable to results already obtalned in the floors in ’
current use.
Sponsored by: U. S. Alr Force
Conducted by: Forest Products Laboratory, Madison, Wise.

AT-6 PLASTIC SANDWICH WING PANEL (Uncl.)

To establish the practicability of reproducing plastic structursal
components from gpecifications and drawings of equal strength as
the original deslgn and to determine by service test the sulta-
bility of sandwich deslign and the structural plastic materials
employed therein.

Sponsored by: TU. S. Alr Force

Conducted by: East Coast Aeronsutics, Inc.

EFFECT OF DEFECTIVE AREAS ON THE STRENGTH PROPERTIES OF SANDWICH
PANELS (Uncl.)

In the commercilal production of sandwich panels 1t hss proved
Impractical to preoduce in quantity sandwich structures in which
all areas are perfectly bonded. Conseyuently, 1t has been
necesgsary to accept ltems that have not been perfectly made.
The effect of these defectlve areas upon the strength properties
of the sandwlch panels has not been known. In order to determine
this and to determine whether or not the defectively bonded areas
Increase 1n slze under test, sandwich units that will include
defectively bonded areas varying in sizes and distribution will
be manufactured experimentally and tested.

Sponsored by: Army-Naval-Civil Committee on Alrcraft

Deslgn Criterila
Conducted by: TForest Products Laboratory, Madison, Wis.
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DURABILITY OF LOW DENSITY CORES AND SANDWICH CONSTRUCTION (Uncl.)
A continuing study is in progress to determins improved
fabricaetion methode for sandwlch constructions and to evaluste
posslble materlals for ume &4s cores and facings. Investigatlons
were initisted in 194k to determine the durability of three
core materiais (balsa, synthetic rubber, and cellular cellulose
acetate) and nine sandwich constructions (pl;y'wood, aluminum, and
glass-cloth faces 1n combinstion wilth balsa, rubber, and
cellulose acetate core - all constructlons bonded with one
adhesive snd one laminating resin) when subJjected to several
different conditions of exposure. The results of the initial
tests have been reported. .

To continue thls project tests are made of new comblinations of
cores and face materlals and of new gluing procedures as they
are developed. Exposure tests are now 1n progress.
Sponsored by: Army-Naval-Civil Committee om Aircraft
Design Crlteria
Conducted by: Forest Products Leboratory, Madison, Wis.

DETERMINATION OF DESIGN CRITERIA FOR THE CRITICAL STRESS OF FLAT

SANDWICH PANELS SUBJECTED TO TENSION OR COMPRESSION COMBINED

WITH SHEAR (Uncl.)
Penels of sandwich construction may becoms elastically
unstable when subJected to edgewlse tension or compressilon
combined with edgewise shear. The stress at which buckling
takes place depends upon the ratio of the dlrect stress to the
shear stress as well as upon the mechanical properties and
thicknessee of the core and facings of the sandwich.

It is proposed to obtaln deslgn criteria for such panels by
means of methematical analysls and express the resultis in the
form of curves which can readlly be used for deslign purposes.
Sponsored by: Army-Naval-Civil Commlittee on Alrcraft
Design Criteria
Conducted by: Forest Products Laboratory, Madison, Wis.

THE DETERMINATIOR OF THE CRITICAL STRESS AND STRENGTH OF FLAT PLATES
OF SANDWICH CONSTRUCTIONS SUBJECTED TCO SHEAR {Unct.)

The effect of transverse shear stralns upon the criticel stresses
of plates subjected to edgewlse shear loads 1is usually so small
that 1t has been neglected 1n the determinatlion of these stresses
in isotropic and plywood plates. In sandwich plates, however,
this effect may be large due to the low modulus of rigldlty of
the core masterials usually employed. Thus the crlitlcal streasses
of sandwich plates are llkely to be lower than those campubted by
the usual methods.
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THE DETERMINATION OF THE CRITICAL STRESS AND STRENGTH OF FLAT PLATES

OF SANDWICH CONSTRUCTIONS SUBJECTED TO SHEAR (Uncl.) (Concl.)

It is proposed toc make sn approximate mathematical anslysis of
the effect of transverse shear deformatlons in the cores of
sendwlch constructions upon the critical stresses of those
congtructions and to verify the resultse of the analysls by
test.

Sponsored by: Army-Navael-Civlil Committee on Aircraft

Deslgn Criteris -
Conducted by: Forest Products Laborestory, Madison, Wis.

EVALUATION OF THE BETTER ADHESIVES FOR BONDING METAL AND GLASS-

LAMINATE FACES TO SANDWICH CORE MATERIALS (Uncl.)

From the preliminary examination of newly developed adhesives
for metal and plastics it is posslible to select the better
glues for bonding faclngs to cores. In order to evaluate these
selected adhesives, a more exhaustive investigation wlll be
made. Thils will include establishing sultable limits of
operating or application detalls for bonding faces to cores
and determining the effect upon Joint quality of such operating
detalls as method of cleaning metal surface, amount of adheslve
gpread, precure, assembly period, pressure, and curlng conditicnsa.
Sponsored by: Army-Naval-Civil Committee on Alrcraft
Delsgn Criliterils
Conducted by: Forest Products Leboratory, Madison, Wis.

DETERMINATION OF FATIGUE PROPERTIES OF ASSEMBLED SANDWICH PANELS OF
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VARIOUS CONSTRUCTIONS (Uncl.)

If plates of sandwlch construction have been properly designed

so that their facings are elastically stable under the loads to
which they are subJected, the only important stresses to which
the cores are subJected are itrangverse shear stresses. The
congideration of the effect of repeated transverse sheer stresses
upon the material of the cores and upon the bonds between the
coreg and the facings 1s, therefore, lmportant.

It 1s proposed to determine the shear fatlgue characteristilcs
of core materiale, and of thelr bonds to various facing
materlals.
Sponsored by: Army-Neval-Civil Commlttee on Alrcraft
Deslgn Criterila . .
Conducted by: Forest Products Laboratory, Madlson, Wis.



NACA RM Fo. 8c29 - SANDWICH CONSTRUCTION

DETERMINATION OF THE PROPERTIES OF COMMERCIAL HONEYCOMB CORE MATERIALS
OF YARIOUS CELL SIZES (Uncl.)
Commercially available honeycomb core materlals for use iIn
sandwich constructions are made of cotton cloth, pdper, and

Fiberglas laminates in cell sizes of %, %, and-g inches. It

is proposed to determine the mechanlcal properties of these
materials and of any new materlals that mey becoms commercislly
avallable.
Sponsored by: Army-Naval-Civil Committee on Alrcraft
Design Criteria
Conducted by: Forest Products Laboratory, Madlson, Wis.

INVESTIGATION OF THE ELASTIC STABILITY OF THE FACINGS OF FLAT SANDWICH
PANELS SUBJECTED TO COMBINED EDGEWISE STRESS (Uncl.)
Panels of sandwlch constructlon are often required to withstand
simultaneously edgewlse lozds 1in two different directions. The
facings of such panels may act Individually as elastlcally
supported plates subJjected to edgewise stresses and fall because
of instability.

It is proposed to determine design criterla for the determination
of the stresses at which instabillity of the Pacings occurs. These
stresses will be expressed in terms of the mechanical properties
end the thicknesses of the cores and facings.
Sponsored by: Army-Navel-Civil Committee on Aircreft
Design Criterla
Conducted by: F¥orest Products Leboratory, Madlson, Wils.

DETERMINATION OF THE OPTIMUM CELL SIZE FOR HONEYCOMB CORE MATERIALS IN
COMBINATION WITH FACINGS OF VARIOUS MATERJALS AND THICKNESSES (Uncl.)

One of the functions of a core in a sandwlch constructlon is to
inhiblt the deflectlions of the fad¢ings so that they wlll be
elastically stable under the desired load. Cores of the honey-
comb type are flxed to the faclngs only at the ends of the cell
walls and do not restrain the facings at other points. The
unsupported parts of the faclngs mey act as Individual plates
supported at thelr edges and, therefore, may become elastically
unstable before the desired load 1s reached. Moreower, light-
welght honeycomb core materials are more easlly manufactured 1f
the cell size is large rether than small. It 1s advantageous,
therefore, to employ a core material having the largest cell
gize coneistent with stabllizatlon of the facings.
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DETERMINATION OF THE OPTIMUM CELL StZE FOR HONEYCOMB CORE MATERIALS
IN COMBINATION WITH FACINGS OF VARIOUS MATERIALS AND THICKNESSES
(Uncl.) (Concl.) .

It is proposed to investigate the effect of cell gize of honey-
comb coree upon the stabllity of facings of varlous materials
and thicknesses &nd to devise criteria for the determination of
the optimum size. . o ) o .
Sponscred by: Army-Navel-Clvil Committee on Alrcraft
Design Criteria
Conducted by: Forest Products Laborastory, Madison, Wis.

DETERMINATION OF THE SHEAR BUCKLING STRENGTHS OF CURYED PANELS OF

SARDWICH CONSTRUCTION (Uncl.)
The present methods for the determination of the buckling stresses

of curved plates (of isotropic materials or plywood) are not
applicable to all sandwich plates because they do not take into
account the effect of stresses greater than the proportional
1imit of the facing meterlals nor of the effect of transverse
ghear stresses in the cores of sandwliches.

It is proposed to modify the present methods to include these two
effects and to verify the modified method by tests.
Sponaored by: Army-Naval-Civil Committee on Aircrarft
Design Criterie '
Conducted by: Forest Products Laboratory, Madison, Wis.

DETERMINATION OF THE EFFECT OF WIDTH OF SPECIMEN UPON THE BUCKLING
STRESSES OF CURVED PLATES OF SANDWICH CONSTRUCTION [N AXIAL
COMPRESSION (Uncl.)

An approximate method for the determinatlion of the buckling
gtresses of curved sesndwlch plates subJected to axial compression
has been devised. Tests Indicate that this method 1s adequate
except for those plates 1n which high transverse shear stresses
are developed during buckling.

It 1s proposed to modify this method to take intoc account the
effect of the modulue of rigidity of the core material and to
vorify the modilfied method by tests.
Sponsored by: Army-Naval-Civil Committee on Alrcraft
Deslign Criliterla
Conducted by: Forest Products Laborstory, Madison, Wis.
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-
TO DETERMINE THE STRENGTH OF PLATES OF SANDWICH CORSTRUCTIONS

?UBJEC}'ED TO UNIFORMLY DISTRIBUTED LOADS NORMAL TO THEIR SURFACES

Unel.
When. plates of sandwlch construction are supported at thelr edges
and subJected to uniformly distributed loads applied normally to
thelr surfaces, thelr facings may fall due to bending stresses or
thelr cores may fall due to shear stresses. ZPrlor to failure
the plates are forced to assume compound curvatbures such that the
bending stresses are maximum at thelr centers end the shear
gtress maximm at their edges.

It is proposed to correlate the stresses at fallure, both bending
and shear, in sendwlch plates wlth the mechanical propertles and
thicknesses of the cores and facings of sandwlich constructlions.
Sponsored by: Army-Naval-Civll Cormittee on Alrcraft
Deslgn Criterla -
Conducted by: TForest Products Laboratory, Madison, Wis.

THE DETERMINATION OF DESIGN CRITERIA OF SANDWICH CONSTRUCTIONS
SUBJECTED TO EDGEWISE COMPRESSION (Unci.)

If a strip of sandwlch constructlion is loaded as a short column,
it will fall in one of four ways: (1) the material of the
facings will fall in direct compression; (2) the facings will
act individually as elastically supported columns and fall
because of instability; (3) lack of perfect flatness of the
facings will cause them to deflect under the load, thus subjecting
the core to normal losds and resulting in fallure in thée core or
in the bond between 1t and the facings; and (4) lack of flatness
of the sandwich consitructlion will cause 1t to deflect as a whole,
thus subJecting the core to shear stresses wlth consequent
failure. :

The strength for the first type of fallure can readily be
computed if the compressive strength and thickness of the faclng
material are known. An inveastigation of the second type of }
failure, which will yleld proper deslgn criteria, 1s under way
and nearing completlon. A mathematical analysie of the third
type of failure has been made, but 1t has not yet been verifled
by test. An Investigation of the fourth type of fallure has been
planned but 1s not yet under way.

Sponsored by: Army-Naval-Civil Committee on Alrcraft

Design Crilterilsa
Conducted by: Forest Products Leboratory, Madison, Wis.
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REPAIR OF SANDWICH CONSTRUCTION USING PORTABLE UNITS EMPLOYING HiGH-
FREQUENCY CIRCUITS (Uncl.)

STUDY

The adheslves used to bond facing materials to the cores in
sandwich constructions are ordinarily cured by the application
of heat. One recently developed method is the use of high-
frequency circulte, by which heatlng 1s obtained by the passage
of a high-frequency electrical current through the adhesive and
the surrounding wood. The use of such high-frequency circuits
to hasten the cure of resins offers promise of effecting a
saving of time in the repalr of sandwich constructions because
it affords a means of applying heat to a local area. The appli-
cation of portable hlgh-frequency apparatus to the repair of
gandwich structures wlll be Investigated. The study will
include the repalr of areas of glass fabric sandwlches by high-
frequency curing.

Sponsored by: Army-Naval-Clvil Commlttee on Aircraft

Design Criteria
Conducted by: Forest Products Laboratory, Madison, Wis.

OF SANDWICH PANEL MATERIALS (Uncl.)

One obJjective of the present study 1s to galn a better under-
standing of the sendwlch panel as a structural system. Theo-
retical analyeis will be made of the relationship between the -
strength propertlies of the panel and the fundamental mechanical
properties of the core and face materigl. Tests will be carried
out on varlous panels.

Another objJective is the development of new synthetic materials,
especially for the cores. Promlsing meaterials which require
much additional study are the low density foam materials. Work
on these wlll be carried ocut by the high polymer group.
Sponsored by: Office of Naval Research
Conducted by: Polytechnlc Institute of Brooklyn

STRESS CONCENTRATIONS IK NONISOTROPIC MATERIALS (Uncl.)

Th

To study stress concentratlions for the purpoese of developling
principles for calculatling the maximumm stress and the distri-
bution of stress at holes, notches, angles, and other stress
risers, ap a basls for establishing safe and efficlent design
criterls appllicable to nonisctropic materials including
sandwich constructions. :

Sponsored by: National Advisory Committee for Aeronautics

Conducted by: TForest Products laboratory, Madlson, Wis.
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SURFACE TREATMENTS

LOw DENSITY SANDWICH CORE MATERIALS (Uncl.)

The purpose of this Investigatlion is to evaluate the factors
affecting the properties of cellular core materials so as to

develop the most efflclent performance of honeycomb-core
sandwich structures.

Sponsored by:

National Advisory Commlttee for Asronautics
Conducted by:

Forest Products Laboratory

STATIC DESTRUCTION TESTS OF METALITE STABILIZERS AFTER SERVICE
USE (Unel.)

To obtain strength and rigldity data on Metelite stabillizers
after service use.

Sponsored by:

Navy Bureau of Aeronautlcs
Conducted by:

Chance Vought Aircraft

EVALUATION OF METAL SANDWICH CONSTRUCTION (Uncl.)
The evaluation of all-metal sandwich and determination of design
data for this type of construction.
Sponsored by:

Navy Buresu of Aeronautics
Conducted by:

California Institute of Technology

SURFACE TREATMENTS

INVESTIGATION OF COATINGS PRODUCED BY ELECTROPHORESIS (Uncl.)

The obJjective of this proJect 1ls the develomment of techniques
for deposition of metals and nommetallics by electrophoresis and
the Investigation of the effect of depositlon techniques on the
characteristics of the coatings.

Sponsored by: Navy Bureau of Aeronasutics

Conducted by: Naval Alr Material Center

EFFECT OF CHROMIUM PLATING ON THE FATIGUE PROPERTIES OF STEEL (Uncl.)

The objeotive of this proJect is the determination of the effect
of chromium plating on the fatlgue properties of steel and the
effect of post-plating heat treatment on the endurance limit.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Natlonal Buresau of Standards
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INVESTIGATION OF OXIDES ON ALUMINUM ALLOYS FORMED IN FUSED SALT
BATHS (Uncl.)

The obJectlve of this proJect 1s the investlgation of a seriss
of heat treating bath composltions and a series of aluminum
alloys heat treated in the several baths to determine the
character of the oxide coating formed, the corroslon resistance
of the aluminum alloy so coated, and the effect of the oxide
coating in promoting paint adhesion. :

Sponsored by: Navy Bureau of Aeronsutics

Conducted by: Naval Alr Materlal Cénter

BONDERITE SURFACE TREATMENT FOR ALUMINUM ALLOYS (Uncl.)

The obJjectlive of thie project 1s to determine the effectiveness
of the Bonderlite 170 process 1n ilmproving the corrosion
resistance of an adhesion of orgenlc finishes to 24S-T aluminum
alloy.

Sponsored by: Navy Bureau of Aeronautics

Conducted by: Netional Bureau of Standards

CORROSION TESTS OF SOME MAGNESIUM LITHIUM BASE ALLOYS (Res.)

The obJective of this project is to furmish date on the corrosion
resistance of some magnesium-lithium base alloys and to Indicate
any microconstituents which may be found undesirable from the
point of view of corrosion resistance.

Sponsored by: Navy Bureau of Aeronautics

Conducted by: National Bureau of Standards

EFFECT OF METALLIC COATINGS ON FAILURE BY REPEATED THERMAL STRESS

(Unel.)
The obJectives of this proJect are: (1) to establish a repeated

thermal stress test; (2) to evaluate the effect of high con-
ductivity coatings on high temperature materiels end of high

temperature coatings on high conductivity materials, and the
Festures of construction on the reslstance of materlals to
failure by repeated thermal stress; and (3) to uge data
collected to establish general design criterla.

Sponsored by: Navy Bureau of Aercnautics
Conducted by: Naval Air Materisl Center

INYESTIGATION OF RESISTANCE OF STRUCTURAL ASSEMBLIES TO CORROSION
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IN TIDEWATER (Uncl.)

The obJectlive of this project is the evaluation of the corrosion
regigtance of various materlals and assemblles of different
meterials in atmospheric and tidewater exposure.

Sponsored by: Navy Bureau of Aeronautlcs
Conducted by: National Bureau of Standards
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QUALIFICATION OF ALODINE PROCESS FOR COATING ALUMINUM ALLOYS (Uncl.)
The obJjective of this proJect is the evaluation of several
chemicel processes by test against the requirements of the
proposed AN specificatlon to determlne the comparative merilts
of the several processes and to compare their performances wilith
proposed speclfication requirements.

Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Alr Material Center

The obJectlve of this pro.ject is 'bhe evaluation of a coating of
50 percent cedmium - 50 percent tin for prevention of corrosion
of internal steel parts of R-1830 and R-1340 radial aircraft
englines.

Sponsored by: Navy Bureau of Aeronautlcs

Conducted by: Naval Alr Statlion, Pensacols, Fla.

INVESTIGATION OF THIN VITREOUS FILMS ON METALS (Uncl.)
The obJjective of this project 1s the develomment of application
techniques and evaluation of thin ceramlc coa'bings for prevention
of corroslion of metsls at temperatures up to 1000° F.
Sponsored by: Navy Bureau of Aeronautlcs
Conducted by: Naval Alr Material Center

INVESTIGATION OF EFFECT OF SUPERSONIC OSCILLATION ON ELECTRO=-
DEPOSITION OF METALS (Uncl.)
The obJectlve of this proJect is the investlgation of the effect
of supersonic vibratlons on plating procesges to determine the
effect on hydrogen embrlttlement, poroslty, and adhesion of the
metal deposlt and on the physical propertles of the basis metal.
Sponsored by: HNavy Bureasu of Asromautics
Conducted by: Naval Alr Materlal Center

ANODIC TREATMENTS OF MAGNESIUM ALLOYS (Uncl.)
The obJechtive of this proJject is the comparative evaluation of
several sanodic treatments for magnesium alloys.
Sponsored by: Navy Bureau of Aeronautlics
Conducted by: Natlonal Bureau of Standards

SALT SPRAY TESTS OF OXIDE COATED CORROSION RESISTING STEELS (Uncl.)
The obJective of thils proJect 1s to evaluate the resistanes to
corrosion in salt spray tesisof three heat treatable corrosion
resisting steels after treatment to produce an oxide surface.

Sponeored by: Navy Bureau of Aseronautlics
Conducted by: National Bureau of Standards

Y 77



SURFACE TREATMENTS R NACA RM No. 8C29

LOW CONTRACTION CHROMIUM COATINGS (Uncl.)

The objective of thls prolect is to determine the phyesical,
mechanical, chemicgl, and corroslon preventlive propertles of
low contractlon chromlum coatings and the effect of the coatings
on the physical propertles of the basis metal, and to determine
the conditions under which the most satisfactory coating is
produced..

Sponsored by: Navy Bureau of Aeronautics

Conducted by: Navael Alr Material Center

TIN-CADMIUM ALLOY COATINGS (Uncl.)

The objective of thie proJect 1s to determine the physical,
mechanical, chemical, and corrosion preventive properties of
electroplated cadmium-tin alloy coatings and the effect of the
coatings on the physical properties of the basls metal, and to
select the most satisfactory alloy composition.

Sponsored by: Navy Bureau of Aeronautics

Conducted by: Naval Air Material Center

EXAMINATION OF ANTI=-ICING FLUID AND SLUDGE SPECIMENS (Uncl.)
The obJjectlve of thie project ls to determine whether the anti-
icing fluid was the cause of corroslon experlenced in aluminum
alloy tubing of an aircraft anti-icing system and, as contributary
informatlon in this respect, to determine the compositlion end
probable source of sludge discharged from the anti-icling system.
Sponsored by: Navy Bureau of Aercnautlcs
Conducted by: Naval Air Materlal Center

STAINLESS STEEL RIVETS IN CLAD 75S-T ALUMINUM ALLOY (Uncl.)

The obJectlive of this proJect is to determine the S/N curves for
specimens of clad 75S-T riveted with 18-8 stainless steel rivets
cadmlium plated and unplated both before and after exposure to
corroeive conditions.

Sponsored by: Navy Buresu of Aeronautics

Conducted by: Naval Alr Material Center

HI1GH=-REFLECTANCE, NONTARNISHING SURFACES FOR REFLECTORS (Uncl.)
To develop a nontarnishing surface with higher reflectance and
greater durablility than that of present searchlight reflectors,
in order to lmprove the efflciency of llight projectiocn equipment.
Sponsored by: Offlce of Chief of Englneers:
Conducted by: Englneering, Research & Development
Laboratory, Fort Belvolr, Ve.
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CORROSION RESISTANCE AND PROTECTIVE TREATMENT OF LIGHT METAL
ALLOYS (Uncl.)

This project conslsts of a study of the causes and effecta of
corrosion on the varlous baslc gluminum and msgnesium glloys

widely used in aircraft and bto develop effective treatments and
inhibitors.

Sponsorsd by

U. S. Alr Force
Conducted by

Natilonal Bureau of Standards

DEVELOPMENT OF SUBSTITUTES FOR CADMIUM AND ZINC PLATE (Uncl.)
This proJect 18 a study of substltutes for cadmlium and zinc

plate which will provide improved corrosion resistance for
steels under severe corroslve condltions.

Sponsored by: U. S. Alr Force
Conducted by: Battells Memorial Institute
ACID PICKLING (Uncl.)

This project 1a for the purpose of evaluating existing acid

inhibitors and to develop new inhibiltors for use in hydrochloric
acid pickling at room tempsrature.

Sponsored by:

Materisls Branch, Army Ordnance
Conducted by:

Army Proving Grounds

SURFACE PREPARATION OF METALS (FERROUS AND NONFERROUS) (Unct.)

Improper surface preperation causes many premature pelint fallures.

This project is for the purpose of evaluating methods of surface
preparation prior to painting.

Tests wlll continue Intermittently
in conjunction with other projects.
Sponscred by: Materlals Branch, Army Ordnsnce
Conducted by: American Society for Testing Materials

FINISHES FOR NONFERROUS METALS (Uncl.)

This project has as 1ts purpose the determination of methods of

evelusting various nonferrous metal treatments. Tests are being
conducted covering magnesium treatments and will contlnues on all
treatments for magnesiim and aluminum requlred for Ordnance use.

Sponsored by: Materialg Branch, Army Ordnance
Conducted by: Frankford Arsenal

ALODINE ALUMINUM TREATMENT-BONDERITE 170 (Uncl:)

These proJects cover investligations of propriletary products to

determine their sultability for use on ordnance materlel and to
obtain spsciflcation requirements.

Sponsored by:

Msterials Branch, Army Ordnance
Conducted by:

Army Proving Grounds
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AND LAMINATED PLASTICS

CATHODIC PROTECTION OF STEEL SURFACES (Uncl.)

Zinc and aluminum are being investligated with respect to thelr
ebility to produce current in ses water over extended perlods of
time. The Influence of metal compositlon, exposure condltions,
such as temperature and turbulence, and anodic cwrrent density
are being studled.

Sponsored by: Navy Bureau of Ships

Conducted by: Naval Research Laboratory

ST%DY ?F)INHIBITIVE PIGMENTS IN PROTECTIVE FILMS ON STEEL SURFACES
Unel.

The mechanism by which paint pigments affect the performance of
paints 1s only slightly understood. Since corroslion of steel
1s an electrochemical process, the electrochemical effects of
these plgments on steel are under investigation.

Sponsored by: Navy Bureau of Ships

Conducted by: Naval Research Laboretory

INVESTIGATION OF CHEMICAL TREATMENTS OF STEEL SURFACES PRIOR TO
PAINTING (Uncl.)

To clarify the fundamental aspecte of phosphate deposits on
gteel, this Investlgation covers the reactlion of phosphoric
acld and 1ts modified solutions on iron, steel,and the oxldes
of 1ron. .

Sponsored by: Navy Bureau of Ships

Conducted by: Naval Research Iaboratory

SYNTHETIC RESINS, MOLDED AND LAMINATED PLASTICS
General

MOLDING MATERIALS (Uncl.)
To develop and evaluate organic molding materislg for use in
military items; to improve characteristics, such as water
abgorption, abrasion resistance, Impact strength, and resistance
to high and low temperatures as required for military use of the
1tem.
Sponsgored by: Office of Quartermaster General
Conducted by: ZEngineering Assoclates, St. Charles, I1l.;
Hawley Products Co., St. Charles, Ill.; and
Firestone Tire & Rubber Co., Washington, D. C.
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INVESTIGATION OF PLASTICS (Res.)
Various commercial resins and other compounds are being tested
for their possible use in Chemlcel Corps ltems.
Sponsored by: Army Chemlcal Corps
, Conducted by: Army Chemical Corps, Edgswood Arsensl, Md.
MOLDING AND FABRICATING PLASTICS (Uncl.)
This will Involve experimentation with different plastic
msterial, molding technique, leminating, adhesive-bonding, and
other fabrlcating operations.
Sponsored by: Navy Bureau of Ordnsnce
Conducted by: Naval Ordnance Laboratory

PLASTIC STRIPPABLE FILMS EVALUATION (Uncl.)
This proJect is belng set up to accomplish accelerated aglng
tests, service evaluation,and specification veriflcatlon on new
formulas of the navy's plastic strippable f£ilm 52Ckl (INT)
formerly (0.S. 3602).
Sponsored by: Navy Bureau of Ordnance
Conducted by: National Bureau of Standards

SOFTENING POINT OF ELASTOMERS (Uncl.)
To adapt the present pressure penetratlon test for softening
point of elagtamers to make 1t more sultgsble for thin materlsals.
Sponsored by: Navy Bureau of Ships
Conducted by: New York Navel Shipyard

PLASTICS (Uncl.)
Research toward the development of improved lasminsted and molded
thermosetting materisls; noncrazing polystyrene; lmproved high
tempersture thermoplastic material; potting compounds; improved
rolled or molded tubes; thermosetting, thermoplastic, varnish
materlials gll with high dlelectric constant.
Sponsored by: Slgnal Corps Engineering Isaboratories
Conducted by: Princeton Unlversity

EVALUATIOR OF PLASTIC LAMINATES FOR SPECIFiCATION PURPOSES (Unel.)
To develop test procedures and test data on & rangs of thicknesass
of 15 types of laminasted plastics from all manufacturers to be
used in a future revision of Specification JAN-P-13.
Sponsored by: WNavy Bureau of Ships
Conducted by: dJohns Hopkins University

. EREENSE 81



SYNTHETIC RESINS, MOLDED ol NACA RM No. 8¢29
AND LAMENATED PLASTICS

EFFECT OF HEAT ON TEKSION SHRINKAGE OF SYNTHETIC RESIN SHEETS AnD
TAPES (Uncl.)
To develop a more sultable test method for determining effect of
heat on tension shrinkage characteristice of synthetic resin
gheets and tapes - for specification purposes.
Sponsored by: Navy Bureau of SBhips
Conducted by: New York Navel Shipyard

IGNITION TEMPERATURE OF PLASTICS (Uncl.)
To develop standardized methods and apparatus for the determination
of the 1gniticn temperature of plastic materisle used in alrcreft.
Sponsored by: U. S. Air Force
Conducted py: Natlonal Bureau of Standards

RESEARCH IN NONMETALLIC MATERIALS, PLASTICS AND WOODS (Unct.)
To investligate and evaluate materials, such as varlous plastics,
of laminate and sandwich construction and different types of
wood .
Sponsored by: U. 8. Air Force
Conducted by: Forest Products Laboratory, Madison, Wis.

COMPARISON OF PLASTICS TEST PROCEDURES (Uncl.)
This proJject covers the analysis of varlations in the thermal,
mechanical, and weather-resistance test data being obtained on
various aircraft plastic materials by Alr Materliel Command and
National Bureau of Standards.
Sponsored by: TU. S. Air Force
Conducted by: Natlional Bureau of Standards

DEVELOPMENT OF STRUCTURAL PLASTICS FOR USE ON SUPERSONIC AIRCRAFT
AND fOR MISSILES (Uncl.)
To continue the development of nonmetallic materiaels in order
that sultable structures from both an electronic and structural
viewpoint will be available for use on transonlc, supersonlc
egircraft and/or missiles.
Sponsored by: U. S. Alr Force
Conducted by: Alr Materlel Command

C~54 PLASTIC WING SECTION (Uncl.)
Developmant of an Integral antenna for high-speed alrcraft and to
determine the sultability of plastic materlals as appllied to the
wing structures of a cargo asirplane.
Sponsored by: U. S. Air Force
Conducted by: Douglas Alrcraft Co., Inc.
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NEW PLASTIC MATERIALS (Uncl.)

Evaluate new sillicone resin by testlng the properties for use in
reinforced shipboard plastics, to Investigate the most practlcal
type plastic material for sonic crystal mounts, cavity charges
for plugs, and Insulating ring bases for fuses. Also Investigate
ethyl cellulose molding compounds appliceble to
Specification 0.S. 1661.

Sponsored. by: Navy Bureau of Ordnance

Conducted by: Naval Ordnance Laboratory

WATERPROOF DETONATING CORD (Res.)

Plastlc materials are belng developed in commnsection with an
attempt to provide a campletely waterproof and dependable
detonation cord for detonating Corps of Englneers explosilve
charges under all climatic conditlons and in elther land or
amphibian military operation.

Sponsored by: Offlice of Chief of Englineers

Conducted by: Engineerling, Research & Development

Laboratory, Fort Belvolr, Va.

BUOYART TOWLINE (Res.)

Plastic materlals are being dsveloped for a buoyant towline
3000 feet long containing a sound power telephone line, and
capable of towlng a 10-man landing boat through & 2-foot sea.
The line muset be reslstant to mildew and rot under troplcal
conditions end must have masximum resistance to abrasion.
Sponsored by: Office of Chief of Englneers
Conducted by: ZIEnglneering, Research & Development
Laboratory, Fort Belvolr, Va.

LANDING MATS, AIRFIELD PLASTIC, 70,000 LB WHEEL LEAD (Uncl.)

The purpose of this proJect is to develop a transportable air-
Pplane landing mat fabricated from laminated plastic material
that will sustaln for a perlod of one year, normal opsrations
of military aircraft, having dual wheel load of 70,000 pounds
or a tire intensity of 170 psi.

Sponsored by: 0Office of Chlef of Engineers

Conducted by: Englneering, Research & Development

Laboratory, Fort Belvolr, Va. ’

NORMAL PRESSURE TESTS ON PLASTIC MATERIALS FOR RADOMES (Uncl.)

: This proJect covers the fabrication of Lest apparatus and the
determination of the rate of alr transmission at various
pressures through various plestic meterials used for alrcraft
radomes . :

Sponsored by: U. S. Air Force
Conducted by: Alr Materiel Command
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Glass Fabrics

DESIGN, FABRICATION, AND TESTS OF TWO SETS OF FIBERGLAS AUXILIARY ROTOR
BLADES (Uncl.)
The purpose of this project is to determine the strength
characteristica of rotor blades of glase-fiber plastic con-
gtructlion. Whirl stand tests and flight tests are in progress.
Sponsored by: U. S. Alr Force
Conducted by: Cornell Aeronautical Laboratory

AT-6 PLASTIC HORIZONTAL STABILIZER (Uncl.)
To evaluate design and to determine adaptabllity and con-
struction of leminated glass flbers bonded wilth a thermosetting
low pressure resin. ‘
Sponsored by: U. S. Alr Force
Conducted by: Goodyear Alrcraft Corp.

COMPARISON OF PROPERTIES OF GLASS FABRIC (Uncl.)
This project covers the determination of mechanical properties
at room and elevated temperatures and after various exposure
conditions of glass fabric plastlc laminstes made with a number
of different resins.
Sponsored by: U. S. Alr Force
Conducted by: dJohns Hopkine Unilversity

STRENGTH IMPARTING PROPERTIES OF FIBERS AS REINFORCEMENT OF A
POLYESTER RESIN (Uncl.)

In thls program the various factors involved in the strengthening
of a synthetlc resin by various fibers will be Investigated from
a fundamental point of view. Filbere to be investigated are:
cotton, ramie, linen, nylon, cellulose acetate, and filbrous glass,
ag woll ae soms of the recent metalllc flbers. Properties such
g8 flexural strength, compressive strength, abraslion resistance,
speclfic gravity, water absorptlion, loss of strength at high
humidlty, and the like will be mesasured.

Sponsored by: Office of Naval Research

Conducted by: Unlversity of Chattanocoga

EFFECTS OF FILLERS ON PLASTICS (Uncl.)
ObJectlve of project la to experimentally produce samples of
varlious laminates employing a variety of reinforcing fibers
including gless, ramie, and steel, and to conduct tests on such
gamples to evaluste theee effects. ’
Sponsored by: Navy Bureau of Ships
Conducted by: TUnlversity of Chattanooga
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EVALUATIOR OF SILICONE GLASS LAMINATES (Uncl.)
To evaluate sllicone glass laminates for use as high temperature
electrical insulatlion prlor to use for specification purposes and
preapplication purposes, by standard methods and by methods
suggested by I.T.E. Cilrcult Breaker Compsany .
Sponsored by: Navy Burezu of Ships
Conducted by: New York Naval Shipyard

Insulating Properties

RELATIVE ELECTRICAL AND FLAME RESISTANCE PROPERTIES OF NATURAL AND
BLACK PHENOLICS (Uncl.)

To obtaln test datayon relative electrical and flame reslstance
properties of natural and black phenclics. Samples to be molded
by Material Laboratory, New York Navel Shipyard, from powder to
be furnished by four molding powder manufacturers.

Sponsored by: Navy Bureau of Ships

Conducted by: New York Naval Shipyard

DIELECTRIC LOSS OF SYNTHETIC RESIN FILMS AND TAPES (Uncl.)
To develop & mors sulteble test method for dlelectric loss of
gynthetic resin films and tapes - for specification purposes.
Sponsored by: Navy Burezsu of Ships
Conducted by: New York Naval Shipyard

INSULATION RESISTANCE OF LAMINATES (Uncl.)
ObJjectlive is to Investigate varlious methods and procedures for
molsture conditioning type GMZ material which may result in
an indicatlon of long time performsnce under conditions of hlgh
humidity. )
Sponsored by: Navy Bureau of Ships
Conducted by: New York Naval Shipyard

DIELECTRIC STRENGTH OF MOLDED AND LAMINATED PLASTICS (Uncl.)
To compare various methods of test of parallel and transverse
dlelectric strength of plastics, using different electrode
systems and oll mediums.
Sponsored by: Navy Bureau of Ships
Conducted by: New York Naval Shipyard
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DIELECTRIC LOSS OF ELECTRICAL INSULATION OVER FULL FREQUENCY
RANGE (Uncl.)
To develop test methods and evaluate dielectric loss of electrical
insulating materials over frequency range from €0 cycles to
30,000 megacycles.
Sponsored by: Navy Bureau of Ships
Conducted by: New York Neval Shipyard

RESEARCH OK BASIC PROPERTIES OF ELECTRICAL INSULATING MATERIALS (Uncl.)
Fundamental regearch into electrical applications of plastic
materials to improve them. The end result wlll be more efficient
electrical and electronlc equipment. The Princeton University
gtaff pursulng thls projJect is being assisted by an advisory
group from the Amerlcan Soclety for Testing Materlals.

Sponsored by: Nevy Bureau of Ships
Conducted by: Princeton Unlversity

DEELECTRIC STRENGTH OF ELECTRICAL INSULATION AT HiGH FREQUENCIES (Uncl.)

To develop teat apparatus, test procedures, and test data for
dlelectric strength of plastice and other electrical lnsulating
materials at high frequencles.

Sponsored by: Navy Bureau of Ships

Conducted by: Johns Hopkinsg University

MOLDING PROCEDURES AND EFFECTS ON PROPERTIES (Uncl.)

To determline the relationship of physical end electrical charac-
teristice of molded thermosettling materials and moldling pro-
cedures employed; a speclial one piece molded specimen is to be
used end the renge of molding pressures, temperatures, and
times for good molding is to be determined.

Spongored by: Navy Bureau of Shipe

Conducted by: Mare Islend Naval Shipyard

EFFECT OF HIGH AND LOW TEMPERATURES, HIGH HUMIDITY, AND WATER ON
LAMINATES (Uncl.)

To evaluate and classify leminaeted plastics by effect of high
and low temperatures on physical and electrical properties.
Also to evaluate and clesslfy laminated plastica by effect of
high humidity and water immerslon on physical and electrical
propertles. ) _ _

Sponsored by: Navy Bureau of Ships

Conducted by: New York Naval Shlpyard
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ARC RESISTANCE OF ELECTRICAL INSULATING MATERIALS (Uncl.)
To develop test methods for arc resistance of electrlcal
Insulating materials slmulating various types of smervice.
Sponsored by: Navy Bureau of Ships
Conducted by: New York Naval Shipyard

INSULATION RESISTANCE OF ELASTOMERIC TUBING (Uncl.}
To develop a more sultable test method for insulstion
resistance of elastomeric tublng for specification purposes.
Sponsored by: Navy Bureau of Ships
Conducted by: New York Kaval Shipyard

A-26B PLASTIC ENGINE COWLS (Uncl.)

- To Investigate and evaluate laminsted plastic constructlon
specially treated wilth an electrically conductive materlal for
the purpose of Imparting sstisfactory radio shielding properties.

Sponsored by: U. S. Alr Forcse
Conducted by: Goodyear Aircraft Corp.

Mechanical Properties

RAIN EROSIOR TESTING OF PLASTIC MATERIALS (Uncl.)

This proJect covers the testing of various aircraft laminasted
plastic materials for resistance to rain ercsion at speeds up
to 700 miles per hour, correlsting the data wlth service
experience and the development of & sultable laboratory
accelerated test apparatus.

Sponsored by: T. S. Alr Force

Conducted by: Cornell Research Foundation

RAIN EROSION TESTS OF SOME STRUCTURAL PLASTIC MATERIALS (Uncl.)
This proJject covers the determinatlon of raln srosion charac-
teristicas of several alrcraft structural glass fabrile, basic,
plastic leminstes employing a whirl rig.

Sponsored by: U. S. Ailr Force
Conducted by: Alr Masteriel Command

EFFECT OF OUTDOOR EXPOSURE ON MECHANICAL PROPERTIES FOR PLASTIC
MATERIAL (Unel.)
This project covers the determinstion of the effect of oubdoor
exposure on the mechanical propertlies of aircraft plastic
laminated materials.

Sponsored by: TU. S. Alr Force
Conducted by: Alr Materiel Command
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DETERMINATION OF THE TENSILE PROPERTIES OF SOME NONMETALLIC AIRCRAFT
MATERIALS AT VARIOUS SPEEDS OF LOADING (Uncl.)
Determine the effects of epeed of loading on the stress-strain
and ultimate strength properties in tension of methyl
methacrylate, glass fabric, and cotton laminates.
Sponsored by: TU. S. Alr Force
Conducted by: Ailr Materiel Command

TENSILE STRENGTH OF THERMOPLASTICS (Uncl.)
The tests authorlzed wlll provide data and current methods of
test for plastlc materials covered 1n specifications. This will
ultimstely result 1n obtalning improved materials in accordance
wilth clearly defined specifications valuea and test procedures.
Sponsored by: Navy Bureau of Ships
Conducted by: New York Naval Shipyard

FLEXIBILITY OF THERMOPLASTICS (Unci.)
To investigate recent methods of test for determining flexibility
with a view to eliminatlion of personal error and revision of the
gpecifications to obtaln lmproved materisl.
Sponsored by: Navy Bureau of Ships
Conducted by: New York Naval Shipyard

WORKABILITY OF THERMOPLASTICS (Uncl.)
To investlgate the effects of drilling, machining, bending,and
cutting on various plastic sheets to obtaln data and information
upon which to base a revision of above mentioned specifications.
Spongored by: Navy Bureau of Shilps
Conducted by: New York Naval Skipyard

TENSILE AND FLEXURAL CREEP OF LAMINATES (Uncl.)
To develop test apparatus and test methods for tensile and
flexural creep of plastic laminates.
Sponsored by: Navy Bureau of Ships
Conducted by: New York Navel Shipyard

COEFFICIENT OF LINEAR THERMAL EXPANSION OF LAMINATES (Uncl.)}
In order to evaluste dimensioneal stabllity of plastlcs under
changes in temperature, to develop a sultable method of test
for coefficient of linear thermal expansion of lsaminates.
Sponsored by: Navy Bureau of Ships
Conducted by: WNew York Naval Shipyard
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WEATHERING OF PLASTICS (Uncl.)
To evaluate action of outdoor weathering on varlous btypes of

plastice at various naval weathering stations throughout the
world.

Sponsored by: Navy Bureau of Ships

Conducted by: New York Naval Shipyard

ABRASION RESISTANCE OF PLASTICS (Uncl.)
Abraslon resistance of plastic materlals as determined quanti-

tatively by leboratory teste i1s a direct measure of the wear
characteristics that can be expected of the plastic material in
actual service life. It 18 important to have this information
before plastic materlals can be comnsldered in deslign applications.
The end result 1s e correct ubllization of plastics in wear
applications.

Sponsored by: Navy Bureau of Ships

Conducted by: New York Naval Shipyard

DROP BALL IMPACT TESTS ON PLASTICS (Uncl.)
To develop a sultable test method for Impact fatigue of plastics
by drop ball method.
Sponsored by: Navy Bureau of Ships
Conducted by: New York Naval Shipyard

SHOCK RESISTANCE OF MOLDED THERMOSETTING STANDARD SPECIMENS (Uncl.)

To develop test mesthods and evaluate molded thermosetting plastilcs
for flexure, tensile and shear high impact shock resistance, to
determine possible correlatlion wlth Izod and drop ball impact
strength, and to correlate shock tests on standard specimens and
molded parts.

Sponsored by: Navy Bureau of Shilps

Conducted by: New York Naval Shipyard

STUDY OF CREEP IN PLASTICS (Uncl.)

Objective of project is to Investligate the reasons, magnitude, and
other basic factors involved in the creep of the common plastic
materials. This investigation will form the basls of future work
to build materisls in which the undeslrable creep characterlstics
may be minimized.

Sponsgored by: Navy Bureau of Ships

Conducted by: Pennsylvanla State College
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PUNCHING OF LAMINATED PLASTICS (Uncl.)
ObJective of project 1s the development of a simple, convenlent,
Inexpensive tool for use in a gpecification to engble an inspector
to Jjudge the punching propertles of laminates as may be required
by the specificatlon. Present means, such as defined by ASIM, 1s
too large and expensiye for extended use in specification.
Sponsored by: Navy Bureau of Ships
Conducted by: Barnes & Reinecks, Inc.

HIGH FIMPACT AND HIGH TENSILE STRENGTH THERMOSETTING PLASTIC (Res.)
Develop and evaluate a hlgh strength low radar reflectancy, low
pressure thermosetting plastic, through the studles of inter-
facial relationships and the improvement of the cohesive
properites and chemlcal affinlty of the resin on the fiber surface.

Sponsored by: Navy Bureau of Ordnance
Conducted by: Johns Hopkine Universlty

EFFECT OF YARIABLES IN REINFORCEMENT CONSTRUCTION AND FABRICATION
. TECHNIQUE ON PROPERTIES OF LAMINATED PLASTICS (Uncl.)
Laminated plastlics will be made in which the reinforcement con-
atruction, fabrication technigue, and resins are varied. Tests
wlll be made to determine the effects of phase variables upon
pertinent mechanical properties, lncluding tensile, flexural,
and Impact strength. The plastlic samples wlll be prepared with
the followlng factors as variables: +type of fabrlc, fabric
treatment, orlemtation of fibers, resin content, and molding
conditions.
Sponeored by: Natlonal Advisory Committee for Aeronautics
Conducted by: Natlonal Bureau of Standards

TEST AND DEVELOPMENT OF PLASTIC ARMOR FOR FRAGMENT PROTECTION (Uncl.)
The obJective is to develop a nonmetallic materlsl of maximam
fragment penetratlon resistance at minimum welght for use In
Flight clothing, flak curtalns,and other applications where
reslstance to fragment penetration 1s desired.

Sponsored by: Navy Bureau of Aeronautlcs
Conducted by: Naval Research Laboratory

HIiGH STRENGTH PLASTIC LAMINATES (Uncl.)

The obJective of thlse project 18 to evaluate and develop plastic
leminates having the hlghest possible strength-welght properties
for use in radomes, antenna housings and in aircraft applfcations
where high rigldity to welght ratioc 1s of more lmportance than
load carrying capacity.

Sponsored by: Navy Bureau of Aeronsutics

Conducted by: Naval Alr BExperimental Station
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Temperature Resistant

COLD TEMPERATURE BRITTLENESS OF ELASTOMERS (Uncl.)
To develop a more suitable test method for the classification of
elastomers as to cold temperature brittleness - for specification
purposes.

Sponsored by: Navy Bureau of Ships
Conducted by: New York Ravel Shipyard
FLAME RESISTANCE OF SYNTHETIC RESIN MATERIALS (l!nol }

b J
To develop a more sulbtable test method for flame resistance of
synthetic resin sheets and tapes - for gpecification pwrposes.
Sponsored by: Navy Bureau of Ships
Conducted by: New York Naval Shipyard

EFFECT OF TEMPERATURES UP TO 300° C ON FLEXURAL STRENGTH OF HEAT-
RESISTANT LAMINATES (Uncl.)

Taminated plastics reinforced with glass fabric and asbestos
flllers and bonded wlth silicone, unsaturated polyester, furane;
end phenolic resins, will be obtalned commsrclslly in the form
of flat sheets. Flexural testes will be made on speclmens cub
from these semples at temperatures up to 300° C and high enocugh
to cause the flexural. strength to drop a fractlon of 1ts value
at room temperature.

Tests will be made both after short and long conditioning
periods, such as one hour and one week, respectively, at the
test temperature. Other specimens wlll be tested at room
temperature followlng prolonged exposure to several elevated
temperatures up to 300° C.
Sponsored by: National Advisory Committee for Aeronautics
Conducted by: Natlonal Bureau of Standards

FLAME RESISTANT HOSE (Uncl.)
A project to develop a flams resistant fusl and oil hose using
metal, glass fabric,or other refractory material.
Sponsored by: TU. S. Air Force -
Conducted by: Ailr Materliel Command

H1GH TEMPERATURE MOLDING MATERIAL (Uncl.)
Research toward the development of a material to have a safe
continuous operating temperature of 200° C. Material should
have other properties equivalent to MI'S-E-k per JAN-P-14 and
should be as easlily molded as phenolic materlsls.
Sponsored by: Signal Corps Englneering Iaboratories
Conducted by: Federal Telecammunicatlions Iaboratory
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TRANSPARENT MATERIALS

EVALUATION OF ELECTRICALLY HEATED GLASS (Uncl.)}

The obJective of this proJect is to determine the suitability of
electrically heated laminated glass of the continuous transparent

conducting film type for wse 1n alrcraft windshields for anti-
icing end entifogging purposes.

Sponsored by: Navy Bureau of Aeronautlcs
Conducted by: Naval Gun Factory Aviation Ordnence -

TEST AND DEVELOPMENT OF IMPROVED TRANSPARENT PLASTIC SHEET (Uncl.)
The obJjective of this project 1s to evaluate the sultablllity of
newly developed tramsparent plastice for use in current and
fubture naval aircraft and to promote the development of improved
materials by masnufacturers.

Sponsored by: Navy Bureau of Aeronsutics
Conducted by: Naval Alr Experimental Statlon

EVALUATION AND DEVELOPMENT OF ACRYLIC PLASTIC SHEET (Uncla.)
The obJective of this proJect 1s to obtain better materials end
methods for use in cleaning, buffing, polishing, and waxing
acrylic parte; to ascertain which materiaels likely to come in
conbact with acrylic parte In service have deleterlous effects

and what precgutions should be exercised to guard agalnst such
effecta.

Sponsored by:

Navy Bureau of Aeronautics
Conducted by:

Naval Air Experimental Station

INVESTIGATION OF TRANSPARENT ACRYLIC SHEET - FORMING STRESSES (Uncl.)

The obJective of this proJect is to establish crlteria governing
forming techniquee for transparent scryllc plesstlic as necessary

to Insure that frozen stresses incurred during forming are held
at the practical minimum.

Sponsored by: Navy Bureau of Aeronsutics
Conducted by: Navel Alr Experimental Station

TEST ARD DEVELOPMENT OF TRAKSPARENT ACRYLIC PLASTIC PARTS - IMPROVED
METHODS OF ATTACHMENT (Uncl.)

The obJjective of this proJject is to evaluate and develop methods
of attachment suitable for use in naval ailrcraft which are
capable of distrlibuting stresses to a high degree of uniformity
such that the attachment approximates the strength of the base
material wlth minimmm welght penalty.

Sponsored by: Navy Bureau of Aercnautics

Conducted by: Naval Air Experimental Station



RACA RM No. 8¢29 R TRANSPARENT MATERIALS

INVESTIGATION OF STABILITY OF OPTICALLY IMPROVED BULLET RESISTANT GLASS
WINDSHIELDS (Uncl.)
The obJectlve of this proJect 1s to determine whether or not
the optical quality of bullet-resistant glass ground to wedge
angle tolerancesg of the order of ten seconds 1ls maintained
under the thermal condltions encountered in service.
Sponsored by: Navy Bureau of Aeronsutics
Conducted by: Naval Gun Factory Avietilon Ordnance
Department

INVESTIGATION AND DEVELOPMENT OF CRITEREA FOR FORMED ACRYLIC PLASTIC
SHEET (Uncl.)
The obJective of this project is to establish suitable criteria
controlling thermal stresses 1n large curved transparent acrylioc
parts for use in the design of attechments for such parts.
Sponsored by: Navy Bureau of Aeronautlcs
Conducted by: Naval Alr Experimental Station

IMPROVING OPTICAL QUALITY OF BULLET-RESISTANT GLASS WINDSHIELDS (Uncl.)
The obJectlve of this project 1s to determine the practicability
of producing windshield panels on a productlion basis with a
maximum wedge angle tolerance of the order of ten seconds.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Gun Factory

DEVELOPMENT OF IMPROYED ABRASION TEST METHODS FOR TRANSPARENT
PLASTICS (Uncl.)
The obJective of this proJect 1s -to establish reliabls abrasion
testing procedures for evaluating transparent acrylic sheet and
acrylic polishling.compounds.
Sponsored by: Navy Bureau of Aeronautics
Conducted by: Naval Alr Experimental Station

DEVELOPMENT OF TRANSPARENT PLASTIC [NSTALLATIONS IN AIRCRAFT (Uncl.)
To investigate and evaluate materlals, design, and articles
submitted by the industry and to conduct tests necessary to
establish requlrements for optlical strength and vieibllity.

Sponsored by: U. S. Air Force
Conducted by: Air Materiel Command

LAMINATED ACRYLIC PLASTIC IN LARGE SHEET FORM (Uncl.)
This proJect Includes the develomment of production facilitles

for large size laminsted acrylic plastic sheet intended for
large bomber alrcrseft.

Sponsored by: U. S. Air Force

Conducted by: Rolm & Haas Co., Inc.
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PREPARE SPECIFICATION REQUIREMENTS FOR TRANSPARENT LAMINATED ACRYLIC
PLASTICS (Uncl.)

This project involves the determination of the optical, thermal,
and mechanical properties of improved laminated acrylic plastics
wlth the view toward incorporating suiteble requirements Into a
specificatlon for this type of materilal.

Sponsored by: U. S. Air Force :

Conducted by: Air Materiel Command

TEST HEAT DISTORTION OF TRANSPARENT PLASTICS FOR DEFORMATION (Uncl.)
This proJect covers the establishment of standardized heat dis-
tortion test methods for transperent plastics used 1n alrcraft.

Sponsored by: TU. S. Alr Force
Conducted by: Alr Materiel Command

OPTICAL CASTING MATERIAL (Uncl.)
Research toward the develomment of a plastic material sultable
for the casting of preclaion opticel lenses, prismsa, and mirrors.
Sponsored by: Signal Corps Englneering Laboratoriles
Conducted by: Armour Imstitute

INVESTIGATION OF PROPERTIES OF ELEVEN SAMPLES OF TRANSPARENT PLASTICS
FOR GLAZING MATERIALS OR BUSES (Uncl.)

This proJect consists of a general evaluation of eleven samples
of transparent plastics with high lmpact resistance, for
reslstance to cleaners, abrasives, and general simulated service
tests, for use on sids windows of buses.

Sponsored by: National Bureau of Standards

Conducted by: National Bureau of Standards

DEVELOPMENT OF IMPACT RESISTANT WINDSHIELD GLASS (Uncl.)
Collision of alrplanes with blrds In flight constitutes a serious
hazard to flying and with the develorment of larger aircraft of
higher speed the potentlal hszard assoclated with such collislon
is Increasing. The development of sultable means for protection
of alrcraft againet collision with bilrds, with particular regard
to the windshield constructlon is now In progress. This program
also includes conslderation of windshleld de-icing means in the
development of lmpact resistant gless windshield panels.
Sponsored hy: Civil Aeronautice Adminlstration
Conducted by: Civlil Aeronautlice Testing Laboratory,
Indianapolls, Ind.
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' WOOD AND PLYWOOD

INVESTIGATION ON THE SURFACE REACTIONS OF METHYL METHACRYLATE
COPOLYMERS (Uncl.)

Efforte wlill be made to lmprove surface hardness by copolymerizing
methyl methacrylate with varlous non-crosslinking monomers. Some
6f the monomers to be Investigeted are methacrylic acid, styrense,
vinyl acetate, and malelc anhydride. The carboxyl, phenyl, and
enhydride groups wlll react to form & surface that will be an
integral part of the obJect.

Sponsored by: Office of Naval Resesarch

Conducted by: TUniverslty of Chattanocoga

W0OD AND PLYWOOD

DIMENSfONAL STABILIZATION OF WOOD BY CHEMICAL CROSSBONDING (Uncl.)

The purpose of thils project 1s to develop means of forming
chemical crossbonds, such as-ether and acetal linkages, between
cellulose chains and lignin molecules In wood wlthout accompanying
carbonization or hydrolysls so as to produce permanent dimensicnel
stebilization without degradation of the wood.

Sponsored by: Office of Naval Research

Conducted by: Forest Products Laborstory, Madison, Wis.

PROPERTIES OF TROPICAL w0ODS (Uncli.)

This investigation 1s directed toward extending our knowledge of
the properties of tropical woods. A systematic examination will
be made of a serles of selected troplcal woods that appear to
have promise for structursl applications. Between 12
and 20 species wlll be selected for measurement of mechaenical
properties, specific gravlty, shrinkage, durebllity, machinability,
and the seasoning and glulng characteristics.

Sponsored by: O0Office of Naval Research

Conducted by: TYale University



W J E

. 31176 01434




